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l , A Call for Action 
j O^ the 15th of December a letter by Dr. C. E. Iredell appeared in The Times—a 
‘wer which, in a few well-chosen words, presented some vitally important facts 
coricerning the present position of physical medicine. 
. Dr. Iredell pointed out the striking discrepancy between the large number of 
registered auxiliaries practising physiotherapy and the comparatively few registered 
medical practitioners actively interested in this form of healing. 


He says '' The extent to which this form of treatment has increased is shown by 
i, fact that whe in 1918 the society (C.S.M.M.G.) had 5,000 members, there are 
wt or 11,000 7t the present time. It might, therefore, be thought that the number of 
‘y:tors practising this speciality would have increased in like proportion. The facts 
ft in theothg direction. Within the last two years no suitable candidates applied 
{wr vacancies in the directorships of the physiotherapeutic departments in two of the 
most important hospitals in the kingdom, showing that the teaching hospitals cannot 
supply their own needs.” 


Surely this is a grave indictment of the apathy shown by the medical profession 
at large to physiotherapy. For the large and well-trained band of medical auxiliaries, 
v ho are competent to employ most forms of physiotherapy, we have nothing but praise. 
At the same time it seems a somewhat humiliating reflection that every physician 
-hould not at least have sufficient understanding of the subject to be able intelligently 
jp depute these capable auxiliaries to carry out treatment under his recommendation and 
vy th his co-operg&on. ° 
i For such a state of affairs there must be some fundamental cause—not connected 
ntisely with the apathy sometimes shown by the British medical profession to advances 
in nedicabknowledge. Again Dr. Iredell indicated this cause : ** It might be thought 
haf the British Rost-Graduate Medical Schools which gives instruction te graduates 
in‘most medical subjects would teach physiotherapy also and therefore b® able to supply 
specialists in this subjecte This institution, started recently unde the zegis of the 
Ministry of Health, the London County Council, and the London University, gives 
no instruction in this particular speciality.” 4 "d 


There is little doubt that the fault to a large extent les in the lack of teaching 
factlities in physical medicine, both before and after qualification. Undoubtedly the 
medical curriculum is crowded, but this is hardly an excuse for the exclusion of a branch 
uf medical knowledge which offers so much of proved value to therapeutics—and which, 
moreover, is recognized to the full by the medical communities of every other country 
of importance. Physical medicine should and must be included in the curriculum of 
every medical student. 

With regard to post-graduate education, there is also reom for exten8ive improve- 
ment. That such a fine institution as the British Post-Graduate Medical School has 
not yet seen fit to include teaching in physiotherapy is unfortunate, and should be 
reriedied. A lead from it would undoubtedly have a beneficial! effect in stimulating 
il; interest of other centres where post-grad ching is carried out. ] 
for extended arrangdinents for 
difficulty in finding specialists 
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A CRITICAL REVIEW OF THE THERAPEUTIC ACTION i 
we * OF HIGH-FREQUENCY CURRENT} 


1 
d By. W. J. TURRELL, M.D., D.M.R.E. : 


Consulting Physician to the Department of Physical Medicine, — s t 
Radcliffe Infirmary, Oxford. $ 


Introduction " $ 


HEN we consider that at the present time there :s no systematic and organize 

teaching of electrotherapy, no examination in the subject in the medic 

curriculum, and no Society at which discussiors upon it, can take place, it 
not surprising that so much confusion and such conflicting and contradictory opinion 
exist concerning such a new development of the high-frequency currgnt as short-wav: 
therapy. The sole redeeming feature at the present time is to be found in The Britis! 
Journal of Physical Medicine, which has been so efficiently and ably carried on an 
which alone affords us a common ground for the expression of our own views and f 
the consideration of the opinions of other workers. 


This article is an attempt to eluwlate some of the fundamental principles of th 
high-frequency currents in their application to therapy. 


The younger generation of electrotherapists are entering the field of electrotherap "n 
in many cases without having had any previous training in the older methods d f. 
galvanism, faradism, or static electricity, and are plunged at onceeigto the sphere x 1 
short-wave therapy without any previous experience of the carly forms of high | 
frequency currents, such as the high-frequency currents of tension (d’Arsonvalizatio ; 
or the high-frequency currents $f quantity (diathermy). Hence has arisen th 
regrettables erroneous belief that short-wave therapy is an ent, ‘ly new Dodo : 
essentially different from the oldeyforms of high-frequency currer. s. If we wish t | 
gain a scientific knowledge of any subject, we must make qurselves acquainted with i 
in the proper manner by tracing its development from its fundamental principles. 





=, 

The fundamental principe upon which the theypeutic application of high 
frequency currents is based, is the fact that they enable us to administer electric current 
of three or more amperes al very high voltage, not mereiy without any injurious effects 
but without even exciting any muscular contraction or any sensation beyond that ‘ 
heat. Fifty years ago both the layman and the experi*physicist would have laughe 
to scorn the idea that, by meang of high-frequency currents, it would be possible t 
converse with our friends in America. A similar, reception, Bordier tells us, wa 
accorded to d'Arsonval when he first attempted to bring his great discovery tc th 
notice of tha French Academy of Medicine. The Secretary-General of that Societ] 
came to him in a state of great consternation and announced that he could not aser 
such a fantastic statement, *' Look here, my dear d'Arsonval,” he said, ' this cann 
be Serious! * You assure us that the human body can be traversed, with emn 





by currents a thousand timese more iniense than those which can destroy us b 
lightning! Not only are they not productive of any evil effect, but we do not fe 
them. Can it be possible? And, then, whag are these currents which change thei 
direction a million tinges a second? What is the instrument so delicate that it i 
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measure a millionth of a second? Go away, repeat your experiments; I wish to spare 
you the disgrace of publication, lest you are discovered in an enormous error.”’ 


: The Therapeutic Basis*of High-Frequency Currents 


If we wish to understand the therapeutic action of high-frequency currents, it ie 
subely of primary importance to ascertain why these pdwerful currenis have no 
exqtatery effects. The first attempt at an explanation of this phenomenon was that of 
Jide Bernard who attributed it to '* inhibition." 

This term is applied ‘‘ to any process by which an action in progress is stopped by 
ihe application of some influence from without." (Bayliss). This explanation does 
not carry us very far, for it is clear, as Baytiss points out, that inhibition cannot show 

~ itself unless the tissue is in a state of excitation from the cathode, when the anode is 
applied. Thus it cannot explain the absence of an initial shock from the application 
ot a high-frequency current. A very simple, but not very illuminating reply, is usually 
given by thecexamination candidate ın reply to the question: ** Why do not high- 
frequency currents ekcite muscular contraction and give rise to no sensation beyond 
that of heat?’ His answer generally is, ‘‘Because they are so fast.” 

*Scarcely more helpful, though doubtless quite correct so far as it goes, is the 
explanation offered by the physicist that, owing to the rapid reversals of the current, 
the fons are drawn back before thev have had time to become effective in either 
direction. We require more detailed and extended explanation than this to enable us 
to visualize the reason for the non-excitatory action of these currents. 

à L. Bugnard and A. V. Hill, in three pajfers on '' The Effect of Frequency of 
Excitation on the Total Electric Response of Medullated Nerve,” conclude that, '' The 
failure of high-frequency alternating currents to stimulate an excitable tissue is 
primarily due, not to the frequency at all, but to the short duration of the half-wave.” 
(This comes to mych the same thing, for the higher the frequency the shorter is the 
half-wave). “ These results cannot be explained if it be supposed that shocks which 
are ineffective, because they fall in the absoluje, or relative, refractory phase are without 
effect. lt is necessary to conclude that such ghocRs maintain and extend the 
refractory ‘period `> i 

, Electrotherap “sts are unable to accept the refractory period as an explanation of 
the non-excitatory effects of high-frequency currents for two reasons. Firstly, it does 
not explain the non-excit&tory effect of the first and sudden application of high- 
frequency currents. And, secondly, it does not explain the very powerful excitatory 
effect of a rectified high-frequency current, in which: the current pulsa:es at high 
frequency in one direction only, from zero to maximum, and which should extend the 
refractory period equally, if not more than, the alternating high-frequency currents. 

It should be remembered, however, that these physiologists were dealing with 
condenser discharges at a far lower voltage than that emploved by electrotherapists ; 
hence they did not require a higher frequency than 5,900 a second to annul excitation. 

Before we can understand tke non-excitatory effects of high-frequency currents, 
we must realize how the excitatorv effects of electrical currents are produced and then 
consider how high-frequency currents annul these effeots. . ° 

The process of electrical stimulation of the tissues is an electro-chemical one. When 
we establish an electrical current through the tissues the cations or hydrogep ions, owing 
to their higher relative velocity, concentrate at the negative pole, to which they" are 
attracted, in excess of the anions or hydroxyl ions. *À muscular contraction at the 
negative pole results. t the interruption of the current the muscular contraction in- 
variably takes place at the anode. Tha mechanism by which this is ‘occasioned is not 
so clear as is the case with the cathode. i y 
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Keith Lucas stated that “the one feature which is common to the cathode when 
the current is made, and to the anode when the current has just ceased to flow, is an 
increase Qf the concentration of cations above the value which occurred at each of these. 
points immediately before.” 2 ' 

But, as Bavliss points out in this connection, at the anode the concentration of 
c&tions only rises to its normal by diffusion, after having been decreased. Consequehtl v, 
at the break of the current there is a momentary decrease in cations, and herk 
relative excess of anions. Thus we may regard the action of the cathode at make gs; 
due to a concentration of cations, and the contraction at break as due to « moment 
excess of anions. We may then visualize the process as an electre-cheritcal one by 
which the complicated colloidal structure of the cell membranes are so ¢ flected as t 
result in sensation and muscular contraction. The further steps in this complicated 
bio-chemical process are beyond the scope and realm pf the electrotherapist. 

lt has been demonstrated that a measurable, but very brief, period elapses after 
the application of an electrical stimulus before it can take effect. If the current i 
reversed by high-frequency alternation before this period has elapsed, the drogen s 
concentration at make will be annulled by the hydroxyl excess af break before eithe 
has time to become effective. Such a view serves to explain why strong excitatio 
occurs when high-frequency currents are rectified and why no initial Shock occurseon 
the sudden application of high-frequency currents, anc. all the other phenomena ob 
served in relation to excitation in the clinical adminis:ration of high-frequency currents. 
If the implication ot such a theory had been earlier recognized, physiologists should | 
have been able to predict, before the discoveries of Hertz, that, provided the frequency, — ' 
of alternation was sufficiently high, ne excitation would result from high-frequency  : 
alternating currenis. 

It is not, I think, generally recognized that Joubert, of Paris, was the first t 
demonstrate the non-excitatory action of high-frequency currents, when, in 1889.— 
repeating the experiments of Swammerdam and Galvani on the frog's leg, by utilizin 
an apparatus of Hertz, which provided alternations up to 100,000,000« !) a second, % 
failed to excite contraction in the neuro-muscular preparation. (Bordier), 

e . : 
" : 
e Diathermy is not '" A Pure Current of Conduction,” ^" 





















One of the most misleading» s#&tements made in connection with high-frequent) 
currents is to the effect that diathermy is ‘‘a pure current of conduction," and for th: 
reason is sharply defined from short-wave currents which are currents of capacity. Such 
a statement is calculated to lead to a very false conception oj the nature of high-frequenc 
currents. It is an absolutely false distinction for two reasons. Firstly, as in th 
whole range of electromagnetic vibrations, it is impossible to state where the effec 
of one merges into the action of its adjoining wave-length, for we can no more stat: 
at what wave-length the short wave commences and fhe wave-length of diatherm,:, 
ceases than we can definitely &ecide a point in the visible spectrum at whici 
the violet ceases and the indigo begins. Hence, it fgllows that short-wave therapy i 
not an entirely new and distinct entity, but is merelv a development of the high 
frequency current, possessing marked features of its own, which gradually develo 
as the wave-length shortens and the frequency correspondingly increases. Secondly ; 
it is evidently misleading to state that the diathermy current is purely one of conduction 
It is’ difficult to understand how such an error can have arisen when it is remembere 
that high-frequency currents, when first applied to tlierapy, were administered as cur 
rents of capacity, namely, the wire cage of d’Arsonval and the condenser couch. Th 
former of these differs little, 1f at all, in principle from the modern application of th 
*Indyctotherm,"' and the latter is still largely utilized for the application of diathermy 
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One of the best methods of applying diathermy in the treatment of generalized rheu- ' 
matism, associated with hypothermia, is to seat the patient on à condenser chair with 
a soaped metal-electrode (10 x 2 inches) across the shoulders and to apply a current of 
frorg 0.9 to 1 ampere for about 30 minuteg. The temperature, which, beforé the treat- 
ment, may have been only 97° F, will be found to have risen to about 99? F or slightly 
more at the conclusion of the treatment. If, during the course of this treatment, ae 
neon tube be applied to the head, toes, or any part of the patient's body, it will be 
brilliant]y lit up 5y the leakage from the patient's capacity charge. It is apparent, 
thertfore, that we are not entitled to say that diathermy is a ‘‘pure current of con- 
duction," neither arg we justified in stating that short-wave currents are solely, though 
they are prepond :rantly, capacity effects. It is possible, when administering short- 
wave therapy, to :mploy bare metal-electrodes in direct contact with the skin, in place 
f condenser electsodes, but by so doing we greatly increase the danger of burns be- 
ause of ‘‘the comparatively high Yoltage of the short-wave patient's circuit." (Schall.) 
What we are entitled to say is that as the wave-length shortens the current of 
conduction is replaced more and more by the current of capacity." A correct appreci- 
ation of this fact willeenable us to select the most suitable wave-length for the case 
under treatment. Short-wave therapy has by no means entirely displaced diathermy ; 
there are many cases, such as the one outlined above, that can be better treated by 
the latfer than the former. 


. The Terms, * Selective and Specific Action " 


The variation that takes place in the transmission of high-frequency currents as 
the wave-length varies has led to the introductin of such terms as "'selectivity" or 
“selective action” and .''specificity or ''specific action" in relation to the action of 
these currents. These terms have for some time past been employed in regard to the 
action of X-rays on the nuclei and their chromosomes; but neither in the case of 
X-xays nor of ultgaeviolet rays is there a selective action on the past of these agents, 
that is, a choice in preference to others, amounting almost to volition. The effect is 
due to a varying radiosensibility on the part of«he tissues acted upon. The chromosomes 
are the first,part to arrest the energy of both X-rays and ultra-violet rays, and are con- 
sequently the first part to be acted upon by these agents. In the same manngr it is the 
nature of the structures to which high-frequency “currents are applied that determines 
the action of these agents. e : . 

Neither have the high-frequency currents a specific action, either in the sense of 
“ the property of removing directly, one disease rather than any other, or of ‘‘ some- 
thing certain to effect the purpfse for which it is used; i.e., an unfailing agent." The 
loore application of-such terms is calculated to cause much confusion in our ideas and to 
crezte much misapprehension. 

, Owing to the fact that, as the wave-length varies, the path of the current is materi- 
ally affected, its action will also be correspondingly altered. For practical pur- 
poses we may visualize the transmission of high-frequency currents by conduction in 
a medium of high conductivity, but in the absence of aconductive path, provided that 
the voltage is sufficiently high, they will find a path by capacity or displacement effects, 
and such a passage will be much facilitated by a shortening of the wave-léngth. 

. The human body is of such complex constitution that any analogy from laboratory 
experiment’ cortducted in such highly conducting media as blood or segum is both 





*As a symbolic explanation of this phenomenon, J would euggest that, with the longer wave- 
lengths, the high-frequency current by-passes the smaller particles by a conductive path, but, as 
the wave-length shortens and the frequency increases, the current takes a shart cut through the 
more minute particles by means of its capacitative action. 
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useless and misleading when attempting to elucidate the action of these currents within 
the human body. We have consequently to be on our guard against accepting as con- ' 
clusive many of the experiments performed in physical laboratories. 

Bogdier has, I think, hit upon the most happy phrase to describe the path of these 
currents in the human body: namely, a leaky condenser action. Thus we may cón-, 
glude that the human body is composed in part of a highly conducting medium, but, 
in its more minute and intimate structures, of condensers of a varying leaking character. 
From this we may deduce the conclusion that the. body components will be affected in. 
a different manner by variations in the wave-length of the high-frequency curretats, 
namely, with the longer wave-lengths the more highly conductive media will play a - 
major part, but, as the wave-length shortens, the leaky condenser*action of the more 
minute components become more in evidence, and the effect of the treatment will be 
thereby varied. : 

When I first read the early literature on short-wave therapy, I was much struck by. 
the remarkable results that were obtained in those parts of the tissues where a capaci- 
tative action could be visualized. My early experience of the practical application of 
short waves commenced in January, 1934, and my subsequent observations have fully 
confirmed these early impressions. For it is in such conditions and regions as the 
following that we see the most striking results from short-wave thegapys; in cerebral. 
conditions, where we have the capacita:ive action of the badly-conducting bony skull 'and 
the capacitative action of the brain cells; the capacitative action of the bony thorax and 
the capacitative action of the innumerable air sacs of the lungs; the capacitative dction 
of bones and joints, which yields such good results in the treatment of periostitis and * 
osteomyelitis and in the treatment of carbuncles and encapsuled boils and abscesses." 
Whereas, in the highly conductive fissues of the abdomen, its benefits are not so 
marked; except perhaps in the case of cholecystitis, where a capacitative effect of the 
tissues involved might occur. In appendicitis, and in diffuse suppurative conditions, 
such as Ludwig’s angina, it tends to cause extension of the lesion and its use is con- 
sequently contra-igdicated. Such a view of the nature of short-wave therapy affords 
both a guide to the cases in which it should be applied and to those ih which it should. 
be avoided. i ' 


` * 
The Deep Heating Effects of High-Frequency Currents 
. 

According to the views expressed by many writers on electrotherapy one of tthe 
most remarkable«changes occasioned by the introduction af short-wave therapy is the 
abandonment of the theory of the deep heating effects of the diathermy currents—an 
action which their very name*implies. For we are noy assured that, if we wish to 
obtain deep heating effects, we must substitute the short wave for the diathermy currents. 

Now, what are the facts? The diathermy current being mainly a current of con- 
duction must have a heating effect throughout its whole path. In its passage through 
a constricted area, the heat generated will necessarily 6e greater at the point of con- » 
striction, for there its density will be greatest. If one electrode be smaller than the 
other, the density of the curren and consequently the heat produced, will be greatest 
at the smaller electrode. But in either case a deep heating effect must occur throughout 
the inter-pojar path. If, however, the diathermy current is applied transversely to the 
flow of blood through a Vascufar region, the tissues will be cooled by the heat carried 
away by the blood, in an analogous manner to that by which the heat, generated by* 
thesexplosioss within the cylinders of a motor car, is carried away by the circulation of 
the water cooling system. Thus, if the current is applied transversely through the 
abdomeg, a thermometer placed within an internal organ may fail to show any marked 
rise of temperature. 

These points are better understood if we'adhere to the old terms ‘longitudinal’? ° 
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* million times a second within the tissue, that precede and generate the heat. 
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and ''transverse,'" instead of adopting the more modern ones ''in series" and “in 
parallel. The simpler terms are certainly. better and convey their meaning more 
clearly. . , 

When we envelop the body within the coils of the ‘“‘Inductotherm,” *we eacclude 
thé loss of heat by conduction, convection and radiation and consequently a greater 
heating effect is obtained. : ` 

It is possible, and indeed probable, that, since in the application of short-waves 
the heating effect is developed more intimately within the cell membrane (the Dessaur 
Hos-Point theory), the cooling effect of the blood stream may be lessened and a deeper 
and; to some extent, greater heat might be developed. But the evidence of burns which, 
apart from hyperpytexia therapy, so far I know invariably occur near the surface seems 
to negative any intense deep-heating effect from short waves. j l 

Diagrams baged on purely physical theory are apt to be misleading when applied 
*to the human body, the complex'structure of which and its reaction to different wavé- 
lengths are at present so little understood. 

We may, however, state that if the electrodes are smaller than the part to which 
they are applied, a form of treatment to which I have bestowed the name ‘‘parathermy,”’ 
their action will be diffused over the body and the maximum effect will be near the 
surface. But, ifthe electrodes are larger than the part to which they are applied, the 
electromagnetic lines of force will tend to concentrate on the deeper structures; this 
would apply more to hyperpyrexia treatment, a method not free from danger, than 


to thé methods usually adopted in short-wave therapy. 


| c The * Athermal ” Action of High-Frequency Currents 


By far the keenest and most acrimonious discussion in relation to the action of 
short waves has arisen on the question whether their application results solely in the 
development of heat, or whether it has what has been vaguely termed an '' extra-thermal 
actjon," or ‘‘extra-thermal effect," or an ‘‘athermic action or effect." But why employ 
such vague and non-committal terms? Surely,.if the action of short waves is neither 
a thermal nor an electro-chemical one, it mus be a dynamic or mechanical one; for the 
only three forms in which electricity is available fot electrotherapy or anything ‘else, 
is by its dynamic, chemical, or thermal action. It is generally recognized that high- 
frequency currents have no electrochemical effects ; e therefore, there are effects which 
afe not due to thermal action, by the process of ekclusion they myst be due to the 
dynamic action of the atomic and molecular vibratory energy excited by these currents, 
an action which precedes and generates the heat. How can we conceive that it is 
possible that the vibratory en&rgy of incalculable millions of atoms and molecules can 
be raised within the human body at a rate of oscillation of 1,000,000 per second in the 
case of diathermy, or 100,000,000 in short-wave therapy, applied at a very high voltage, 
with no other effect on the deligately balanced system of the human body, and onthe 
nervous system in particular, than that of the heat generated by these oscillations? 

One of the most remarkable features of this conttoversy is that those who claim 
for these currents a purely heating effect entirely neglect to distinguish between the 
effects of heat applied to the body from an external source by radiation, conduction, or 
convection and the effects produced within the body by the afrest of the kihetic energy 
.of the current and its transformation into heat energy within the tissues. i 

Nevertheless, in such a distinction the key to the problem may be found, forsthe 
physical-effects of the two procedures must be very different. If we admit the validity 
of such a distinction, we must recognize that, when applying high-frequency gurrents, 
it is the impact and collision of millions of atoms and molecules, ogcillating several 
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One of the chief difficulties of modern science is the appreciation of the action of 
such inconceivably minute particles as atoms and molecules, and, accordingly it is 
frequently stated that it is absured to attribute a dynamic or mechanical action to the 
vibration ofsuch minute bodies. But, when millions of such particles are set in vibra- 
tion by high voltage at a million times a second, mechanical effects will be produced 
which will vary with the density and voltage of the applied energy. 


Apart from the heat generated, what would be the effects that we should expect 
to find from the arrest and transformation of this kinetic energy? If the density and 
voltage were sufficiently high, I submit that we should anticipate a disruptive acilon 
on the tissue cells; with a more diffused action, we should look forea dispersive action 
facilitating the dispersal of recent exudates. 1n order to explain more fully and in a 
less ambiguous manner the physiological processes by which the dispersal of effusions 
is brought about, we should have to study the effect ef high-frequency currents on the, 
Brownian movement of the colloidal particles, on adsorption and absorption, on the 
permeability of membranes, and on other abstruse physiological problems, many of 
which are not yet fully understood. Such a study is clearly beyond the scope of 
this article, but it should afford a most fruitful field for physiofbgical and biological 
investigation. 


. 

The cutting-arc, perhaps, affords the clearest evidence of the disruptive action of 
high-frequency currents. How can we explain the cleaving action of this application, 
with so little coagulation and necrosis of the tissues that primary union occurs, if any 
other manner than by the disruption of tissue cells and the sealing action of the heat " 
thereby generated on the neighbouring minute capillaries ? a 


V 

The histological evidence of the tissues cloven by the cutting-arc is of great 
significance and is described by Ellis as follows: ''The histological effect on tissues 
can be described in zones, the innermost being a zone of mechanical disruption of 
tissue and explosion of célls. The question whether this effect is produced by mole- 
cular dissonation, due to the assumption by the molecules or atom? of the tissuet* of 
a new rate of vibration, causing dissolution of the molecular structure, as postulated 
by Oudin, or whether, as Jéeilinek thought, it is merely a thermal effect due to the 


sudden expansion of the cell when its liquid contents are conver:ed to steam is 
speculativé.”” | ° ? 


It is rather surprising to fnt Jellinek, the leading protagonist of the primary 
mechanical effect of high-voltage electricity and to whose valuable and extensive re- 
search on électro-pathology-we are so much indebted, advocating in this connection a 
heating rather than a dynamic action. Moreover, it would seem that the heat dissi- 
pated in steam would not be available for the sealing action on the small capillaries 
and so the haemostatic effect of the application would be lost, also the time occupied 
in such a process would not be in accordance with the immediate effect that occurs in 
the operation, and hence would not offer such a satisfactory explanation as the 
instantaneous effect accompanying mechanical disruption of the cells. 


When applying surgical diathermy by my method of ‘‘indirect diathermy” 
(“ diathermye sans fils," D.S.F.), that is, wich the patient seated on a condenser chair 
connected with one terminal ôf the apparatus, and the operator seated on a similar 
chair connected with the other terminal, the primus pricker applied to a thick wart can- 
not only bedelt to vibrate, but can actually be seen to do so. Doubtléss this vibration 
is occasioned by minute sparks produced by dissonation of the patient's and'operator's 
capacity charge. wl» 

Some observers have remarked that blood is extravasated after treatment by a 
wave-length of 10, or less, metres. In one case, after a 6-metre treatment, I noticed * 
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two red linear lines on an elderly patient’s shoulder. There were no signs of a burn, 
ulcer, blister, or breach of skin continuity, the marks subsequently exhibited the colour 
changes of a bruise, and were in due course absorbed without leaving any mark or 
scar. The patient was not aware of these marks and complained of no undue heat 
during the treatment. Dr. Makar, of the Coptic Hospital, Cairo, has reported to me 
similar lines on the face of a child after short-wave treatment; though at first thes® 
marks much disturbed the child’s parents, they subsequently cleared up without any 
disfigugation. 

“| Apart from the generation of heat and the relief of pain consequent upon the appli- 
cation of high-frequency currents, the most noticeable feature 1s the remarkable dis- 
appearance of swelling and exudates, and, as Dr. Justina Wilson observes, ‘‘The 
absorption of haematoma is a very striking phenomenon." 

Something more than heat js required to explain these phenomena, and it is to 

* the dynamic effects of these currents that we must look for the explanation. 
Not only are the results that we obtain from high-frequency currents not solely 
due to heat, but in some cases they are diametrically opposed to those produced by heat. 
Thus, if we apply a Strong high-frequency current, even without the development of 
much heat, to a recent and acute case of brachial neuritis, the pain will often be much 
accentuated ;butg if we apply any form of radiant or conductive heat to such a case, the 
pain will often be much relieved. Nerves may be regarded as ‘‘cylindrical condensers” 
and are consequently prone to the influence of high-frequency currents. Itis not to be 
, wondered at, therefore, that a nerve in a state of painful excitation may be adversely 
. affected by the impact of powerful high-frequency oscillations apart from any thermal 

ffect of such currents. But, though a nerve ig a state of painful excitation may be 
adversely affected by a powerful short-wave current, it does not necessarily follow that 
it will not be relieved appreciably by the application of an exceedingly weak current : 
and this may be the explanation of the surprisingly favourable results that we so often 
obtain from the low-intensity therapy (L.I.T.) of Weissenbefg. 


The " Low Intensity Therapy ” of Weissenberg 


I must confess that at first I was somewhat incredulous of the remarkable resu]ts 
claifned for L.I.T but an extended experience of its employment in the wards, and 
in the electrical department of a hospital and in prwate practice has convinced me of 
its great efficiency in the r@lief of pain, and in the treatment of pulmonary and other 
diseased conditions. . 

I have witnessed it give speedy and great relief in allaying most agonizing sciatic 
pain following manipulation of the sacro-iliac articulation. Before the application of 
L.I.T., the patient could not be moved from the couch, upon which he was lying, owing 
to the severity of the pain. After 15 minutes of treatment by L.I.T. he was able to 
walk out of the hospital, and, 4s he expressed it, “he was eased no end” by the treat- 
ment. . 
In cases where ordinary short-wave therapy exacerbated the pain, I have found 
L.I.T. give marked relief. In a case of severe intercostal herpes, L.I.T. proved most 
beneficial after ordinary short-wave applications had failed to give any relief. Since 
no appreciable heat is developed or experienced, the benefits from the treatment would 
“appear to be dug to the direct effects from the impact of the oscillating atoms and mole- 
cules rather than to any thermal action. But, as Bordier points out, “THe absence of 
a measurable thermic effect does not imply that no calovific action, though a weak one, 
intervenes to determine the modifications which are observed." ° 

This illustrates the difficulty of our fask in eliminating a thermal-action from any 
* application of high-frequency currents, however weak, and we must consequently, rely 
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on the positive evidence of a dynamic action, rather than on the negative evidence of an 
inappreciable thermal effect. g 

In,a long-standing case of recurrent abscesses of the lung, to which L.I.T. was 
administered, a more powerful apparatus not Being at first available, the temperatuxe, 
which had been of a hectic type for four months, became normal. Subsequently a more 
powerful current from the ‘‘Ultratherm’’ was applied, and two hours after the first 
three treatments by this current the temperature rose on each occasion to 102?F, then 
fell and remained normal. The patient ultimately made a good recovery, though the 
treatment did not prevent the recurrence of fresh abscesses. The temporary rise'of 
temperature may have been due to increased absorption of septic products, the direct 
result of the oscillating impacts. 

A. case of very troublesome giddiness associated with migraine but unassociated 
with any detectable ear trouble, occurring in a yousg girl, reacted*most favourably , 
to L.I.T. though it had not improved under any other previous treatment. Before the 
treatment, attacks of giddiness occurred on stooping, playing tennis, and attending 
any place of entertainment. Twelve treatments by L.I.T. of from 10 to 15 minutes 
duration were administered. The patient quickly began to impfove and, at the con- 
clusion of the course, was able to attend the Motor Show without any sensation of 
giddiness beyond a slight tendency to bear to the left. k . 

A few months later she wrote, ‘‘ After some weeks, I now think that I have given 
myself a very good test and I am sure that you will be very pleased to hear that the 
electrical treatment has made me very much better. The giddiness which I complained , 
of only occurs very occasionally and that is when I get very tired." Fifteen months, . 
later the patient wrote: ‘‘I am glad toesay that the giddiness for which you treated me 
is much better, though I have never completely lost it; I ind more of it when I have 
either to walk or stand for a long time. The head pains which I complained of have 
entirely gone. Iam sure this treatment did me a great deal of good for which I sincerely 
thank you." . 

Certain persons with a very highly developed tactile sense dre able to detece a 
sensation of vibration when introduced to an oscillating field of short-waves. (Bordier.) 
H. Copin relates that homing pigeons released near the antennae of a wireless-trans- 
mjtting station, near Valencia, in Spain, entirely lost their orientation and flew aim- 
lessly around hile the station was working, but regained their sense of direction*and 
flew away when the station ceasedsto function (Bordier). 3 . 

Two cases of sterilization in men, who had been eng&ged in operating powerful 
wireless-transmitting valves, have been mentioned to me, but I have been unable to, 
obtain any details of these cases. If these occurrences were substantiated, they would 
suggest a sensibility of the chromosomes to short waves analogous to their radio- 
sensibility to X-rays. If such vibratory effects occur from the radiation emitted by 
external agents, generating the oscillations, how much greater must be the effect on 
the tissues when these powerful high-frequency oscillations are generated within the 
body. As John Wesley obserwed, ‘‘ How must these also confound those poor half 
thinkers who will believe nothing but what they can comprehend." í 


° : Conclusion 


These observations, collected from several sources and based on extended personal 
experience, certainly warrant further research on the primary dynamic action of high." 
frequency currents. ‘The assumption, so commonly held, that the action of high- 
frequency currents is merely that of heat, cannot lead to any appreciable therapeutic 
advance*for deep heating can be secured by the prolonged application of conductive 
heat or infra-red' radiation. With the old-fashioned roasting jack, by means of which 
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Colonic Therapy in the Treatment 
"LN of Chronic Intestinal Tox&mia 


e 
By JAMES W. WILTSIE, A.B., M.D. (BINGHAMTON, N.Y.) 


e Consultant in Physical Therapy at the Binghamton City Hospital, 
E Binghamton, N.Y. 
à ; 
In presenting a subject such as colonic therapy concerning which there is so much 
confusion and misconception, I shall attempt first of all to clarify issues and objectives. 
e Following this I ‘Shall endeavouwto formulate the principles upon which the rationale 
of this therapy rests. And finally, I shall discuss briefly the technique of treatment 
and management of cases. — . 


Chronic intestinal toxemia, although still denied by some, is nevertheless 
recognized as. a definite clinical syndrome by a large and rapidly growing group of 
physicians. * Without going too deeply into a discussion of the arguments pro and 
con, let us frankly admit that this syndrome is incapable of diagnosis either through 
the isolation of specific intestinal toxins, or by any one or more pathognomonic signs 
or symptoms, or yet by X-ray or other physical or laboratory test. Indeed, the 

" condition cannot be said to conform to any definite disease pattern by which it might 
(oe infallibly recognized. To make a diagnosis one must first suspect its existence 
and then prove or disprove it. If it is present there will be little difficulty in confirming 
the findings to be of intestinal origin. Among other things we may look for anemia, 
abnormal blood pressure, increased blood sedimentation rate, increase of the 
conjugated end-products of intestinal putrefaction in the urine, loss of weight, 
cajarrhal conditipne of the mucous membranes, foul breath, co&ted tongue, skin 
changes, etc. Singly, or in twos and threes, these findings may have slight signifi- 
cance, but, linked with subjective symptems, the history of the case, etc., the 
presumptiqn that our suspicions are correct will irftrease as the evidence multiplies. 
Improvement undgr therapeutic test will furnish,the final proof. ° 


Etiology of Intestinal Toxæmia 


To gain a clearer conception of the wide range of disorders embraced by this 
syndrome and the variability in the manner of their expression, let us briefly consider 
‘the etiology and development of toxzemia by tracing the course of infection through 
natural channels. The etiolpgical factor in all cases is a low-grade, non-specific 
chronic infection of either autogenous or exogenous origin. For example, let us take 
a focus in the teeth or tonsils. In this instance drainage occurs through the lymphatics 
to the right subclavian vein. The heart and lungs receive this blood. Beyond the 
heart are the capillary beds of all the organs and tissues of the body. Thieorgtically 
any of these may now become the seat of secondary foct.-  * 


. We must remember, however, that dilution in the blood stream must be very great, 
and that thé livet receives and purifies the blood in large amounts. Whether secondary 
foci originate directly from.the primary focus or are the gesult of iifection by organisms 
that havé withstood the bactericidal action of the liver after this function has been 
injured, is an open question. In any event the liver is always involved in chronic 

- focal infection and for that reason must'be considered as a secondary focus itself, In 
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the presence of the primary or other secondary foci it now becomes the crucial link in a 
vicious circle. 
With the function of the liver impaired it is not long before the biliary system 
-become$ involved. The bile then carries infection into the bowel, adding new strajns 
-to the fzecal flora. . Long before this, however, there are indications of colon stasis de 
fo the depressing effects of circulating toxins upon the transport mechanism of the 
e colon. The indigenous Hora of the colon becomes altered under these circumstances, 
with the result that certain strains assume a pathogenic rôle without the necessary 
addition of any new strains from above or below. 2 
However, with the addition of new strains from the biliary system the cecum and 
colon become foci of major importance. Toxins and bacteria now entering the portal ' 
circulation from the colon add tremendously to the burden already on the liver, ' 
enhancing thereby the pollution not only of the gengral circulation but of the biliary 
system as well. Thus, a second circle is completed. The lymphatic drainage from the" 
ileum and colon to the receptaculum chyli, thence to the left subclavian vein, becomes 
a third. And as the liver becomes damaged and congested with resultant stasis and 
hypertension of the portal circulation, we have a fourth by way*of the hemorrhoidal 
anastomosis to the internal iliac veins and inferior vena cava. 
' — It must be evident now that, no matter how or where a chronic lotv-grade infeation 
originates, the whole body ultimately becomes involved. It must also be evident that 
the colon, portal circulation, liver and biliary system form the circle of major 
importance. Whether or not we now remove primary foci in the teeth or tonsils or , 
elsewhere, this circle is not influenced, but continues to exist as a constant source of f 
toxic substances. With general breakdown of the first and second lines of defenc 
(the colon, mucous membrane and liver respectively) the partıcular form and 
expression taken by this syndrome will depend upon individual susceptibilities of . 
tissues and organs, and variations in the third line of defence, which embraces the 
immunity mechanjsm of the body, detoxication, and elimination. 


Clinical Manifestations of Intestinal Toxzmia 


Therefore, the following clinical entities, in so far as they may be tracetl to chronic 
intestinal toxgemia, or to chronic focat infection after the developmest of vicious cirtles, 
must be considered manifestations of this syndrome: arteriosclerosis, secondary 

. anemia, arthritis, cirrhosis of the liver, pyelitis, chrorfc sinus infection, chronic 
interstitial nephritis, myocardjtis, asthma, various forms of colitis, sciatica, neuritis, 
myofascitis, haemorrhoids, cryptitis, certain skin disegses, some nervous disorders, 

, many endocrine disturbances, and much mental illness. Furthermore, causes predis- 

' posing to toxzemia may complicate and modify clinical expressions of this syndrome 
-to the extent that a complete diagnosis may be difficult until the toxzemia has been 
somewhat relieved. Such predisposing causes may bé disturbances of the autonomic 4 
nervous system, of central, emdocrine or psychic origin, bacteria] or food allergy, 
vitamin deficiency, active foci of infection outside tbe intestinal tract, or mechanical 
defects. ' 


Various Methods of Treating Intestinal Toxæmia DE 


' That the usual methods of treatment of this condition are far from satisfactory is 
apparent both from the varietyeof opinions regarding the cause of symptoms, from the 
° many aħgles from which it has been approached, from the vast array of methods and 
means of treatnfent that have been attempted,and ultimately found wanting, and from 

the fact that no system has yet been devised sufficiently inclusive in its scope and ° 
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compelling in its results as to be universally acceptable as a working basis. The only 
comprehensive attempt to deal with this syndrome, biologically, has been undertaken 
by Bassler. Over a period of years he has succeeded in isolating 181 varieties of pacteria 
fram diseased colons. He has studied their associations, symbioses, antagonisms, 
prevalence, pathogenicity, etc. He combats pathogenic strains by means of vaccineg 
(subcutaneously and  intracolonically administered), diet, antagonisms, colon 
irrigations and occasionally non-specific vaccine therapy. He claims cures in 
approxtmately go e of cases. Yet of his method he says: '' Unless all the work is 
done by one person and not entered into practically until several years of experience 
have been acquirede | strongly recommend that it be not engaged in at all." 

Lane attempted to rid the body of intestinal toxzemia by surgical removal of its 
origin—the caecum, appendix, and terminal ileum.  Kellog's method of overcoming 
.stasis is to feed'roughage andebulk, for the purpose of inducing several bowel 
movements daily. Rowe has investigated the field from the point of view of food 
allergy ; Larson, Morris, Dorst, Wherry, and others, from that of bacterial allergy. 
AMetchnikoff, Moro, Tissier, Rettger, Cheplin, and others have advocated the use of 
cultures of the so-called ''friendlv " bacteria, either. by mouth or bv colonic 
implantation. The use of yeast has also had its advocates. Others have advocated 
non*surgical biliary drainage for the purpose of breaking the colon-liver vicious circle. 
Intestinal antiseptics by mouth and various types of cathartics have been tred. .\gar, 
mineral oil, kaolin, sodium ricinoleate and many similar preparations have been used 
e singly and in combination in attempts to change the intestinal flora. Yet none of these 
¿methods of treatment has proved entirely satisfactory. 

Since our objective is the cure of chronic $ystemic toxzemia and clinical entities 
secondary to that, and since we have traced the development of this syndrome as 
influenced by predisposing causes, foci of infection, drainage routes and the establish- 
ment of vicious circles, the most logical method of treatmeng would appear to be one 
based on the knowledge and control of these factors. The principle underlying such a 
method would be that infection of tissues tends to disappear when drainage is free and 
in the absence of a feeder. 


; Colonic Therapy’ 


Colonic therapy in the meaning of this paper, then, will be understgod “to include 
any and all measures of treatment for the accomplishment of our objective. This 
system of therapy and the ptinciples upon which it is based will be found broad enough 
to meet the requirements of all disorders embraced by this syndrome. In the present 
discussion I will not go into predisposing causes or such auxiliary measures as diet, 
the use of vaccines, physiotherapy, etc., but will limit my remarks solely to the use 
of colon irrigations and instillations. "These are used not only for the purpose of 
emptying the colon of old and infected accumulations, but also to encourage local and 

§ Systemic drainage, to promote*the healing of inflamed and injured tissues, to restore 
normal mechanical and cellular function, to impsove lymphatic and capillary 
circulation, to relieve the liver of its increased toxic load, and to break the colon-liver 
vicious circle. 

This regime, being essentially therapeutic, should be conducted bv tlfe physician 
himself or under his direct supervision. .\lthough there are many varieties of 
'apparatus and just as many techniques, the prospective purchaser of sugh apparatus 
need not be unduly concerned about his choice, for with but slight modification most 
any modern equipment will lend itself to any desired technique. In general, any 
method of irrigating the colon, to be acceptable, must satisfv certain conditións. In 
the hands of an average technician using ordinary care it should be reasonably fool- 

` proof against accident or injury to the patient. Solutions should be introduced slewly 
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and never under a gravity pressure greater than two and a half feet elevation, and 
never in quantities sufficient to overdistend the bowel. The temperature of the 
solutions should be accurately known at all times, so that the bounds of physiological 
tolerance may never be exceeded. The duration of treatments should rarely exceed 
éhirty minutes. The method should ensure filling and final emptying of the caecum. 
The total amount of solution used at any one treatment should rarely exceed three 
gallons. There should be a minimum of manipulation, either external or internal. 
. Actual massage or kneading of the abdomen should never be practiced. The patient 
should be relaxed at all times. Phe 


There are but two basic principles controversially involved fn the ‘discussion of - 
technique. The first is that the colon should empty or be emptied from above down- 
ward; and the second, that it should empty or be emptied from below upward. Since 
the object of irrigation is to empty and lavage the entire colon, we must take int? 
account, not only the physiological process of normal defecation which involves the 
distal colon, but the less frequently observed mechanism of complete evacuation as . 
well. During the operation of this latter mechanism, all parts ef the colon are active , 
simultaneously for short periods of time with intervals of rest over a period of approxi- 
mately fifteen minutes. This mechanism may be artificially activated by golon 
irrigation and prolonged by repeated stimulation as long as desired. Whether or not 
the impulse to expel should be initiated in the rectum and by repeated stimulation 
convey the impulse finally as far as the caecum, or whether the lower reflexes should 
be encouraged to remain quiescent till a tube or the irrigating solution reaches the’ 
caecum, and then aroused, may be said to be the point at issue. In either event the 
rectum and pelvic colon should be empty before the irrigation is begun. Either 
principle may be considered physiological—the choice in any given case depending 
upon one’s knowledge of the individual patient and his colon, and what he desires to 
accomplish. " 


. 
Technique of Treatment by Colonic Irrigation 


. In addition to the technique of an irrigation we must also consider the technique 
of the sefies, for the quality of ous results will depend as much,on one as upon the 
other. Without in any degree. attempting to describe my own technique, which varies 
almost with every patient and therefore defies description, I will touch the high spots . 
only of my usual routine in order to bring out a few points which I consider important. . 


I use a large jar filled with tap water at body temperature and a smaller one filled 
with a quart of medicated solution at a temperature to suit my purpose, varying from 
. 40° to 50° C. These, separately controlled, are led to a common inflow tube carrying 
a No. 28 or 32 F. colon tube, long enough to reach to the splenic flexure. The water 
in the large jar is used for irrigating the colon and for advancing the tube; that in the 
small jar for instillation. Depending upon the nature of the case, I advance the tube 
well into the descending colon, drain off all excess solution, and immediately introduce 
a quart of medicated solution; or I irrigate with the tip of the tube in the rectum until 
I am satisfied that I have fill&éd and emptied the caecum at least once, then waiting till 
activity has somewhat subsided, I introduce the medicated solution. Should a 
centractiom occur during instillation of the medicated solution, the flow is stopped 
momentarily till relaxation occurs. One or two contractions may occur when intro- 
duction is low. However, following such contraction there is usually a period of 
relaxation sufficiently long to permit the solution to reach the proximal colon and 
caecum. ‘This technique may be accomplished by any of the units equipped with a, 
cofon tube or colon tube and speculum. 
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All cases are treated daily for the first week, if possible, in order to empty and 
cleanse thoroughly the entire tract. If this cannot be arranged, not less than five 
treatments should be planned over a period of seven days. Failing this, 
treatments should not be started until sych arrangements can be made. Theereason 
for this is that during the period of cleansing and emptying the colon the greatest value 
is the cumulative effect of frequently repeated treatments. The colon is stimulated to 
unusual activity at the time of each irrigation, and the effect óf the medicated instilla- 
tion 1s continued for some hours beyond this time. The colon is not permitted to load 
up between treatments, and the process of softening and loosening mucus, old residues 
and interlining adh¢sions goes on uninterrupted. Were advantage not taken of these 
facts, not only would the value of the preceding treatment be partly lost, but the 
patient would tend to become more toxic. Furthermore, control over the patient 
guring the most critical period of, the series would be impossible. Should his bowels 
not move, or should he be troubled with gas or cramps which is not uncommon, he 
would be tempted to take an enema or a cathartic and possibly fail to return at all, 
believing this form of therapy not suited to him. He would have formed a completely 
erroneous idea of thé therapy and have little good to say about it to his friends. 
Therefore, each patient should be given definite instructions at the first irrigation 
and be made to réalize the importance of carrying them out to the letter. 


Treatments during the second and third week may be given every other day. 
After'this they may be stopped altogether or the intervals lengthened according to 
"indications. Solutions commonly used are: neo-silvol, 30 grains to the quart; 
sodium carbonate, one dram to the quart; acid sodium phosphate, one-half ounce to 
the quart; potassium permanganate, 1-8,000; zonite, one ounce to the quart; sodium 
thiosulphate, one ounce to the quart; saponified oil, two drams to the quart; 
pathogenicide, two drams to the quart; b. acidophilus liquid culture, four ounces to 
the quart. 


. 

e*The use of temperatures as high as 50° C. in the jar, for the medicated solutions, 
is a much more important point in technique than at first might appear. Apart from 
acting as a strong stimulant to evacuation, it has been shown that it both increases the 
local circulation and eradicates all parasites. Schnfidt, Beazell, and Ivy, working 
upof dogs, showed that applicator temperatures up to 52.2° C. caused a progressive 
increase in the circulation up to three times the nermal. There was mo evidence of 
tissue injury by these temperatures unless the applicator distended the segment or the 
segment contracted forcibly upon the applicator. In several experiments in which 
higher temperatures were em loyed, the increase in biodd flow was less than that 
observed at 52.2? C., and there was evidence of tissue damage. No change in the rate 
of lymph flow was observable in any of these experiments. 


The conclusions reached were as follows. Mucous membranes can tolerate 

! temperatures that would be definitely injurious to the skin; this is made possible by 

an active hyperæmia of such magnitude that the heat às readily dissipated. Tempera- 

tures of about 52° C. applied locally to mucous membranes stimulated secretory 

activity considerably, while body temperatures of 41.5° C. induced by diathermy had 
no measurable effect. . . ? 


. Damaso de Rivas? has shown that temperatures of 46? and 47? C. in the 
intestine cause all known parasites, including the amæba histolytica, to relgnquish their 
hold upqn the intestinal mucosa and to be evacuated with the irrigation solution. 
After a cleansing enema, fractional instillations of copper sulphate solution, 1-5000 at 
a temperature of 50? C. in the jar (allowing for a loss in temperature of 4? C. between 
jar and mucous membrane), are given through a colon tube introduced six or eight 
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“sulphates are not readily absorbed by the intestinal mucous membrane. 
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inches or more into the rectum. ‘Two quarts are given during a treatment. Treat- 
ments are given daily at first, then every other day, and finally weekly for several 
weeks beyond the time when parasites are found upon examination. Copper sulphate 
is used because of its astringent effect upon the mucosa—preventing undue absorption 
of toxic material by denuded surfaces—also, because of the well-known fact tha 


During a course of treatments the patient should be on a smooth soft diet, should 
take no laxative of any kind, should rest a great deal, and should be free front unusual 
strain or worry which might cause him to become spastic. It may be necessary to give 
an antispasmodic two or three times daily, or a mild nerve sedative and possibly 
supportive medication of some kind. The patient should report periodically for three 
to six months for guidance, advice and an occasional treatment if necessary, for there 
will be a tendency to relapse in most cases untilethe bowel has'fully regained its 
resiliency and functional rhythm. Should it be found necessary to give a laxative 
for a while, the mildest stimulant which will do the work is the best. The 
mechanically-acting bulk laxatives may be tried first. If they are ineffective, cascara, 
senna, rhubarb, milk of magnesia, aloes or bile salts may be tried.. 
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Hyperpyrexia in Rheumatic Diseases pressure, the diastolic more than the systolic, 

E. Engel (Zeit. f. Rheumáforschung, 1938, i, an increase of the blood-sugar, a decrease in 
322), finds that treatment by production of the amount of blood cholesterol, an increage of 
hyperthermia is indicated in all chronic rheu- the basal metabolic rate, and a loss of sodium 


condarf chloride. The number of baths should vary 
from 7 to 12, given at intervals of 5 to 4 days. 
More than three baths a week should got be 


f e] h ti i d given, and the temperature should not be raised 
deformans, muscular rheumatism, neufitis an above 40° C., except in nervous diseases, ‘when 


neuralgia. Hyperthermia produces leucocytosis, it may reach®41* C. The author has treated 
sometimes an increase and sometimes a decrease 108 cases of rheumatism by means of hyper- ' 
in the sedimentation rate, lowering of the blood thermia, with the following results : 


matic diseases, such as primary or 
chronic rheumatism of the joints, gonorrhceal 
arthritis, Spondylitis ankylopoietica, aréhritis 





Improved; able Moderately No 








Disease. No. Cured. to work. Improved. Result. 
Acute polyarthritis es -— B 18 . 17 ° I = = 
Chronic polyarthritis — ... ee 22 — 20 I I 
Arthritis deformans P € iis 32 — 22 7 3 
Sciatica zh TE vd. di. as 12 3 — 1 
Muscular gheumatism n : 16 10 4 2 — 
Spondylitis deformans ..* ..2  .. S 3 = 2 
Humero-scapular periarthritis ... ae 3 © 2 I RES 2A 
e e PY =. EX 2 ad =< 
. 108 37 54 10 7 
— -—--9- 5 
No drags, except the salicylates, were given which only fruit juice was permitted. During 
in three cases of acute polyarthritis. The ethe treatment by baths the diet was as free as. 
treatment was begun by a six-day fast, during possible from albumen. ° 
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| PHYSIOTHERAPY and ORTHOPAEDICS - 
. i PART II = 


BY W. SAYLE CREER, M.CH. (ORTH.), RR.C.S. 


^ UNUNITED FRACTURES 


$ ERTAIN fractures have long held a reputation for a liability to delayed union or 
( non-union. One may mention the carpal scaphoid, the junction of the middle and 
h lower thirds*of the ulna, the same area of the tibia, the neck of the femur, the 
patella, and the shaft of the humerus. Many factors may cause non-union. The bony 
fragments may not be in contact because of simple malposition, because of loss of 
fragments of bone or because other tissue, such as muscle, is lying between the bones. 
But in this section we ‘are considering non-union from no apparent cause and that in. 
which the posifion of the bones is good. 


e " 

Until the advent of X-rays the subject was one of mystery. As soon as we had 
the benefit of being able to see what actually happened to a fracture, a number of facts 
emerged. The first and most important was that the period of time taken for a 
fracture to unite varied considerably with:different bones. ‘The clavicle becomes firmly 
ufited in about three weeks, while the shaft of the tibia takes eight to twelve weeks, and 
the neck of the femur three to six months. This at once made it obvious that some 
of the cases of non-union were not non-union at all but merely that we expected union 
to be complete long before it could be. 


The second fact was that non-union cases should be divided into (13) delayed union, 
and%2) non-union.* Where the X-rays show that the surfaces of the bony fragments 
on each side of the fracture are dense or sclerosed, i.e., have formed a false joint, no 
union can take place unless the fragments are '' fresheged °” by removal or breaking-up 
of the sclerosed bone. In actual treatment one inserts a bone-graft as well, in order 
to secure perfect ffxation and immobilization. *These cases are true, non-union. 
Where X-rays show that there is no sclerosis, nó operative efforts are essential. 
Operation may accelerate unfon, but, provided complete and unremittfng immobiliza- 
tion is maintained, the bones will ultimately unite. "These cases are not non-union, but 
delayed union of thé fracture. , 


The third fact was one already mentioned—that splintage had to be adequate and 
unremitting. The fourth was that, if the splinted limb could be made to “‘ function "' 
to the maximum extent allowed,by the splintage, union took place with the greatest 

ê rapidity. It is quite a simple matter to tell whether a patient has been exercising her 
* arm or walking on his fractured tibia. Lack of '*functional exercise" causes 
osteoporosis, which means the absorption of bone in small areas, leaving it more or less 
like a piece of the now-familiar sorbo rubber. Osteoporosis shows in the X-ray films 
a mottled appearance. Obviously, if this absorption is tdking*place in the whole bone, 
union of the fracture will be retarded or even prevented. A few weeks of concentrated 
exercises, or of Walking, rapidly restores the bone to normality, as evidenced by the 
clear, even texture of the X-ray shadows. . 


This rather long explanation has been necessary to make the subject clear,*and to 
explain why it is that nowadays, with gyeatér emphasis on the strict-and continued 
“immobilisation of fractures for adequate periods accompanied by  approprjate 
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‘functional use," non-union of bones with the fragments in good position has almost 
ceased to exist. Strict immobilisation may entail special methods, such as the use of a 
tri-flanged nail for fractures of the neck of the femur, or of fixation of the fractured . 
patella by silk or catgut sutures. : 

The subject is of interest to the physiotherapist because, until quite recent years, 
surgeons used to send their cases of delayed union or non-union to the massage 
department for '* damming and percussion." The damming was effected by applying 
above the site of fracture, a tourniquet of such tightness that the veins were obstructed 
but the arteries left patent. After as long a period as the patient could tolerate—from 
ten to thirty minutes—the tourniquet was removed and the fracture was hammefed by 
means of a heavy headed percusser with a flexible handle. Th® theory was that the 
venous obstruction assisted the union of the bone in some way and that the hammering ' 
stimulated the bone cells. Although it appeared to have some good effects, one 
wonders whether the results were not merely cointidental, and whether union would 
have occurred despite the treatment. The method has now been abandoned because 
we do not now expect certain fractures to unite so soon as was formerly the case, and 
not at all if they are not treated adequately. Non-union alwayg requires some form of 
operative treatment. 





POST-OPERATIVE TREATMENT ." |. ] 

In this section a variety of rather unrelated general orthopedic conditions will be 
discussed. The treatment of special subjects such as nerve lesions and muscle and 
tendon transplantations will follow in a subsequent section. . : 

It is difficult even to give any principles governing the whole group, except the 
ever-recurring ones of restoring muscle tone and the vascular reflexes. We will deal 
with these piecemeal. 


The Upper Limb , 


There is little scope for physiotherapy in the upper limb. Mest of the operagions 
are for fractures of the bones of the forearm or of the elbow, for injuries of nerves or 
in order to transplant tendons. The same rules as for closed fractures apply after open 
reductions, and do not require Peiteration. The nerve and muscle cases are discussed 
‘later. @ne might mention recurrent dislocation of the shoulder, It has been stated 
that more titan seventy operations have been described for the '' cure ” of this condition. 
Nearly all of them involve considerable cutting of tissuesgof, and around, the shoulder- 
joint and one would expect that the joint would develop adhesions if not treated by 
appropriate measures. Despite immobilisation of the joint for six weeks, as required 
by most methods, stiffness is exceedingly rare. With nothing but the patient’s own 
exercises, full movement is recovered in a very short period. Perhaps there is some 
inherent extra freedom in these cases which is part, if not the whole, of the reason why 
dislocation so easily occurs. For, despite many thearies, we really do not know why 
the dislocation happens. $ 

A reason for general measures, such as general arm and leg exercises and deep 
breathing exercises, is the prevention of pulmonary thrombosis. Gynecological and 
fracture cases are especially liable to lung complications. Apparently the inactivity, 
so frequently necessarf aftér childbirth and fractures of some of the larger bones, 


- allows the blood stream to stagnate in certain of the deep veins of the body. A blood 


clot may form and, when the patient starts to move about in bed more freely, this is 
dislodged. It travels to the lung and, depending on its size, causes slight or severe 
obstruction or even death. The gynzcologist is more concerned about the matter than 
the orthopedic surgeon. Many of them make sure that this ‘‘ accident ” will not, take 
place, by arranging for a masseuse to visit fhe wards each morning in order to put the 
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patients through a series of exercises for the arms, legs and chest. Since it was intro- 

duced, this simple expedient has completely eliminated pulmonary thrombosis or 

embolus in at least one hospital. : 
The lower limbs offer more scope for physiotherapy. 


The Knee-Joint 
An exceedingly common orthopedic operation is the removal of one of the 
semilunar cartilages of the knee-joint. There are almost as many routine after-treat- 
mentg as fhere are surgeons, though they fall into two large groups. At one time it was 
customary to apply a splint to the knee for three to four weeks, and, after its removal, 
to arrange for massage, heat and exercises to restore movement to the joint. But full 
movement and power is not regained for two or three months, so this is gradually 
giving way to another general routine which allows of early ambulation. ' As in all 
painful conditions df any joint, one of the effects of the operation is to cause a reflex 
inhibition of the tone of the quadriceps muscles. Probably in no other joint does such 
reflex inhibition cause so much trouble. The quadriceps muscles, which extend the 
knee, are the most important muscles controlling this joint. If they are weak, the 
patient cannot stand or walk, and, moreover, the joint becomes filled with an excess 
of synovial fluid ag soon as the patient attempts to stand. If we put him back to bed 
the effusion disappears, only to reappear at once when he gets up. No bandage will 
control it, or at least the bandage will have to be so strong that he cannot use his knee 

as a joiht. d 
- Our measures to combat this fall once more into the category of prevention rather 
then of cure. Many surgeons make their patients start voluntary active exercises for 
the quadriceps muscles within one or two days of*the operation. The masseuse, the 
sister or the house surgeon devote a few minutes each day to the supervision of the 
exercises, which are graded in severity as the days pass. The knee has, of course, 
been operated on and, to prevent bleeding into the joint and tissues, a firm compression 
bandage consisting of several alternate layers of wool and bandage, will have been 
applfed. The band&ge and the recent operation wound will not allow of movement of 
the knee-joint. The exercises must, therefore, be “‘ static quadriceps exercises." The 
first and easiest consists of alternate contraction and relaxation of the muscles. Small 
rapid twitchings are useless. One must make the patient tense his muscles firmly and, 
hold them thus for s@veral seconds. They are theit relaxed for a brief perjod"in order 
to rest them. Fatigue must be avoided. On the*first day, great encouragement 
verbally and by demonstratién on one's own knee and the patient's uhoperated knee 
will be required. On the second day he should be able to, perform them well. If not, 
he is slacking, and the necessity and reason for the exercises must be drilled into his 

mind. 

By the third or fourth day the second exercises should be commenced. The 
patient is told that he is to lift the leg with extended knee till the foot is 6 inches off 
ethe bed and to hold it there for a few seconds. This is to be repeated many times with 
e intervals to prevent fatigue. The masseuse assists thiseexercise the first time or two 
by placing the hand under the heel as the patient attempts to lift. After two or three 
attempts, assistance to raise the leg is given by placing one or two fingers against the 
sole of the foot just behind the metatarsal heads. This feals a gather insecur& ' hold ” 
and unconsciously stimulates the patient to greater efforts to ensure that the leg will 
not be allowed to fall. In the average case it is possible deliberately to slide the finger 
away after-the leg has been raised five or six times, and the patient finds to Ds surprise 
and delight that his muscles are powerful enough to support the leg by themselves. 
From now on the progress will be rapid under the stimulus of obvious improvement, 
and, on the sixth day, the third exercise is commenced. This consists of crossing the 
normal leg over the other so that the feet are crossed. The patient is instructed to yse 
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his normal leg to resist raising of the other. He is told to ‘‘ make them fight against 
one another." The object of this exercise is to increase the resistance against the 
quadriceps and this could also be obtained by placing conveniently-shaped weights on 
the leg. "The former method is simpler in that no special apparatus is needed, and also 
because the patient can continue to practise it at all times of the day underneath the 
bed-clothes cage. 


All patients treated along these lines are able to commence walking after 10 days. 
Some surgeons encourage careful walking exercises, but without much flexing of the 
knee, two days after the operation. It is not usually necessary to give any fafrther 
treatment after leaving hospital, provided that the patient isintelligent and will continue 
the exercises at home. He bends the knee progressively according to symptoms. The , 
average period for return'to work is five weeks, though patients have played such 
games as tennis three weeks after the operation. , . 


e. 
It must not be thought that all cartilage cases recover as rapidly as the above 

suggests. In districts where torn cartilages occur almost exclusively from football or 
other sports injuries, the figures do apply. But, in colliery areas a large number of 
the patients have been at work in the pits. Most of them are'*rather older than in the " 
other group, and, in addition to the torn cartilage, are suffering from osfeoarthritis due 
to the constant trauma of the kneeling positions which they have'to assume. * It is 
almost true that such men seldom return to the pit. The reason lies in the osteoarthritis 
and not in the operation. At best they will require a fairly prolonged period of 
physiotherapy, such as is given to any osteoarthritic patient. . 

a 


Minor Foot Deformities j 
All orthopædic surgeons have to treat many cases of minor foot deformities, such as 
hallux rigidus, hallux valgus and hammer toes. It is of inestimable benefit if physio- 
therapy is given after oferation for these conditions. The foot has to do more work than 
any other part of the body. Itisasmall complex structure of bone aad joints, acted «pon 
by, and dependent for function on, muscles which arise for the most part outside tlie foot. 
At each step one foot supports the Whole body weight. The necessary rest after 
operation causes rapid and marked loss of tote in these muscles and in the blood vessels, 
'and redfices the efficiency of the normal reflexes. While it is true that the majority 
of cases wif recover without anf treatment, it cannot be denied that in all cases con- 
valescence wil be reduced by a very considerable amownt, if attention is paid to the | 
restoration of muscle and, vascular tone. This is particularly true in elderly patients, 
who form the greater propoftion of cases. The necessary treatment is heat to soothe 
and to increase blood flow for metabolic purposes; massage for the same reason and 
to remove oedema or effusion and to help in the absorption of exudates; and, most 
important of all, exercises to restore mobility to ins and power and tone to muscles, 
and to re-educate reflex-actions.  Faradic stimulatio by the Bristow coil or by baths, 


is also of some value, but the latter cannot replace exercises. í 


In other post-operative cases we may ‘have to restore movement to joints, which 
have had to be immobilized for a long period, or to educate muscles, to perform some 
new funcfion, as explained in the next section. 


(To be Continued) è 


ncm E EO "— 





Qwing to pressure on space, the paper by Dr. L. G. H. Sarsfield, continuing the 
series on “‘ Electro-Medical Apparatus,” has been held over from this issue, as well as 
a paper by Dr. P. P. Stock on *' Short-Wave Therapy in the Treatment of Asthma." 
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MINOR DISPLACEMENTS OF THE PHALANGES 


By EDGAR CYRIAX, M.D. (Edin.). . EE" 

D . 

LTHOUGH major displacements (true dislocations) of the phalanges have received € 
due recognition by the profession, I do not think that enough attention has been 
directed by the latter to minor displacements (subluxations) thereof. These, 

howeVer, are fairly common and frequently remain unrecognized. 

As far as I can see, there is no reason, either anatomical or physiological, why 
such minor displacements should not occur in any of the metacarpo-pbalangeal or inter- 
phalangeal joints, but by far the commonest sites are the metacarpo-phalangeal joint 
os the thumb and the distal inter-phtlangeal joint of the little finger. 

The cause of these subluxations, in practically every case, is traumatic (blows, 
falls or stubbing). J have only met one case in which muscular action appears to have 
produced one. Concerfiing the direction of the displacement, in the case of the meta- 
carpo-phalanageal joint of the thumb, this is usually lateral, with or without a minor 
degred of rotation and seldom purely rotary ; in the case of the last phalanx of the little 
finger, it is almost always in a forward direction. 

. 


! Symptoms 


* The symptoms very closely resemble those of an ordinary sprain, so much so that 
they are often mistaken for one, but, instead of subsiding fairly quickly, they either 
do so very slowly or not at all; indeed in some cases they may even get worse—and the 
patient 1s left with persistent discomfort or pain, both of which are aggravated by 
movement, limitation of both active and passive movement, and sometimes grating 
noises which are manifested when either or both of the latter movemenfs are attempted. 


Signs e ; 

There are three signs, however, found in such minor displacements which are not, 
ordinarily present in*sprains uncomplicated by such subluxations : (1) On, attempting 
passively to execute the normal movements of flexion, extension, abduction, adduction 
and rotation in the subluxate& joint, one can detect limitation of one of more of these 
movements, such limitation ensuing abruptly and not gradually as in a normal joint : 
(2) Passive movement of a displaced bone, as if to increase the deformity, nearly always 
induces pain or aggravates it if already present, whereas the reverse happens if the 
movement is performed in the opposite direction : (3) Bony deformity is present in the 
affected joint, and one or more edges of the proximal bone will be too prominent. This 

emay, of course, be detectable onl¥ after careful comparison with the other hand. This 
apparent outgrowth of bone may lead one to suspect arthritis. 


Skiagrams are not always satisfactory, as slight degrees of subluxation, especially 
in the thumb, may be almost indistinguishable from normal irregularities. 


Treatment 


With regard to treatment the only radical cure, as with displacements of Bones elsé- 
where, is reposition. The technique is as follows : Having ade an accurate diagnosis of 
the precise direction of the displacement, efforts are made to move the bone in an oppo- 
site direction, i.e., towards its original correct position. But—and this is very important 
+—hefore attempting any such manceuvre, the opposing surfaces of the joint involved 
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must be separated. This is brought about by the operator grasping the bones above 
and below the affected joint with the thumb and forefinger of each hand respectively 
and pulling in opposite directions. I may here state that in some cases this manoeuvre 
per s@ will allow of reposition taking place, This elongation must be continuously 
maintained during the whole time that efforts are being made to restore the subluxated 
ê bone to its correct place. 


As a rule, the reposition ensues absolutely painlessly. At the moment of its 
occurrence an articular sound, varying greatly in pitch and intensity, is usualy clearly 
heard. After reposition an immediate relief, partial or even total, of all the symptoms 


may result. 3 


In the case of the thumb, a short after-treatment on the same lines as that applicable 
to ordinary sprains may be needed. In the majority of cases of subluxation of the 
distal phalanx of the little finger, this is seldom necessary, as reposttion there and then 
effects an immediate and permanent cure in most cases. 








7 A —— 

A CRITICAL REVIEW OF THE THERAPEUTIC ACTION OF HIGH-FRÉQUENCY CURRENTS 

— continued from p. 10. 
a leg of mutton was cooked more evenly and better than by modern snethods, the infra- 
red radiation from the coal fire, applied to the surface of the joint, generated surface 
heat which was transmitted by conduction to the depth of the bone. Somewhat similarly 
for the production of hyperpyrexia by physical means, the administration of' heated 
and conditioned air has been found to be safer, more pleasant, and more effective thah 
the application of short-wave therapy. s * 


On the other hand, the view of a dynamic action of high-frequency currents opens 
up a wide range of therapeutic possibilities, as we acquire the means of applying these 
currents at a higher voltage and a shorter wave-length. It is along such lines, rather 
than upon a thermal bdsis, that our researches should be conducted. 


The above views are put forward with a very keen apprecidtien of the diffieulties 
attending a clear and accurate interpretation of the action of high-frequency currents 
and with a full realizátion of tae man physical, clinical, and biological pitfalls that 
„bestrew the path of the unwary exponent. But it is the hope of the writer that any 
errors into which he may have fallen may at least serve to justify the dictum that 
“Truth comes more easily out ef error than out of confusion.” . 
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A CALL FOR ACTION—contd. from p. 1 » 


Who are tained in the use of radium and X-ray treatment should, as'Dr. Iredell hopes, 
stimulate protagorfists of physical medicine to press a claim for official interest in the 
wider subject af physical medicine in general. ; ; 

Dr. Iredell has raised a cry to which we most heartily add our voice. Let us hope 
that this combined voice will not prove to be one which is crying in the wilderness, ° 
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LECTURES BY Dr. L. G. H. SARSFIELD' AT 


THE ROYAL SOCIETY OF ARTS 


The Christmas lectures for juveniles at the 


Royfl Society of Arts were given this year by * 


Dr. L. G. H. Sarsfield, the author of the series 
on ‘‘ Electro-Medical Apparatus; its Character, 
Operation and Care," which has been a featurc 
of this Journal for several months. These 
Christmas lectures for young people are a tra- 
ditional event of the hojday season, and, from 
the interest and enthusiasm aroused this year, 
there was no doubt whatever of the impression 
made upon their young minds. The subject of 
Dr. Sarsfield’s lectures was “The Magic of 
Invisible Rays," and during the earlier part of 
his first lecture he was able, through the co- 
operation of Messrs. llfofd, Ltd., to give an 
arresting example of the use of infra-red rays 
by phetographing h!s,audience while the hall 
was in darkness. As an example of modern 
instantaneous photography this photograph was 
taken in 1/75 
requests to the audience to keep still. At the 
close of the lecture the photograph was flashed 


th of a second and without any. 


a i 
on the screen, and members of fhe audience 
were able to recognize themselves. 

Dr. Sarsfield explained’ many of the every-® 

day phenomena such as the constitution of 
the rainbow and the wireless waves and 
cathode rays which are employed in television. 
Among many other fascinating aspects of his 
subject, he dealt with the’ question of the 
* death ray," and reassured his audience that 
no ray of sufficient power was yet known which 
could prove of danger in this connection. 
, In the second lecture, Dr. Sarsfield exhibited 
part of the ultra-violet eduipment which was 
employed for the treatment of King George V 
during his convalescence at Bognor Regis, in 
1929; he showed also a series of pictures demon- 
strating how X-rays are employed at Woolwich 
Arsenal for the detection of flaws in metals; 
he further explained that all blank cartridges 
used at military tournaments are tested to en- 
sure that they are safe; and demonstrated an 
instrument which is able to discover the pre- 
senca of the most minute amount of radium. 


PHYSICAL MEDICINE GROUP OF THE BRITISH. MEDICAL ASSOCIATION 


The following have been elected to form the 
Physical Medicine Group Committce of the 
British Medical Association for the ensuing 
three Years :— . 

Dr. P. Bauwens, Sir H Gauvain and Dr. 

C. B. Heald (members pred@minantly en- 

gaged ‘in the practice of electro-therapeutics 

and light therapy); Dr. J. B. Mennell, Mr. 

Harman Taylor and Sir Robert Stanton 


e Woods (members predominantly engaged in 
the pra@tice of massage, medical gymnastics 
and physical training); Dr. K.,R. Colli? 
Haltowes (President for the time being of the 
Sectione of Physical Medicine of the Royal 
Society of Medicine); Dr. * C. W. Buckley 
(appointed by the Spa Practitioners’ Group); 
and Dr. S. Cochrane Shanks (appointed by 
the Radiologists’ Group). 


qs 


REMEDIAL EXERCISES IN MEDICAL PRACTICE 


An interesting demonstration of remedial 
treatment, arranged by the London Branch of 
the Chartered Society of Massage and Medical 
Gymnastics, was held at the Middlesex Hospital 
on the 16th December last. A feature of this 
was the fact that the application of remedial 
exercises in conditions other than orthopzedics 
was emphasized. For example, a demonstra- 
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tion was given of how ballet dancigg technique 
can be applied to tfte correction of foot defects 
and the posture problems arising therefrom, and 
to which ballet dancing can give rise. À range 
of exercises designed tq assist normal labour 
was also shdWwn. Another important condition 
in which exercises prove useful is asthfna. It 
was shown that patients must be taught how 
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Biological Significance of U-V-R in Direct and 
Diffuse Sunlight 

W. Amelung and W. Kuhnke (Deuts. med. 
Woch., 1938, lxiv, 1345) find that a great part 
of the long wave U-V is active in the forma- 
tion of erythema. Artificial sources of light are 
not of the same value biologically as sunlight. 
Sky irradiation is of the greatest curative im- 
portance: its part in U-V-irradiation is very 
great in the transitional months. Shadow 
irradiations might be of biological value, The 
extent of the horizon is more important for 
the strength of the U-V-irradiation acting on 
the body than exposure to direct sunlight or 
the direction of the sky on a room. 

Physical Therapy in Fractures 

F. D. Dickson (J.4.M.A., 1938, cxi, 1016) 
draws attention to the four chief forms of phy- 
sical therapy, i.e., heat, massage, exercise*and 
muscle stimulation, which may be used in the 
treatment of fractures. Heat should be em- 
ployed at a low intensity and, over a long period 
by the use of a therapeutic lamp, diathermy, 
electric light or by light bulbs in a cradle. The 
type of massage most useful is light stroking 
massage always in the same direqion and 
directed proximally. Light and very gentle 
kneading rBay be utilized. Muscle stimulation 
may be brought about by voluntary effort-or by 
electrical stimulatien, but the former can only 
be used to a limited extent. When electrical 
stimulation is employed to produce muscle con- 
traction, it should be painless. Physical therapy 
is chiefly valuable in the post-reduction period 
and also in after-treatment. 

Care and Prevention of Rheumatism 

H. Gehlen (Forsch. d. Therap., 1938, xiv, 
595) describes the meeting at Stuttgart of the 
German Society for the Prevention of Rheu- 
matism. Directions for the individual prophy- 
laxis of rhewmatism, its early recognition and 
causal treatment, were considered, and some 
of the speakers maintained that endogenous 
factors and injurious surroundings, as well as 
factors connected with work, were the chief 
causes of rheumatism; whilst some believed 
that infection, especially focal, played a pre- 
dominant part. One speaker believed that the 
besteprophylaxis against rheumatism was active 


Abstracts from Recent Literature 


production of hyperemia in childhood by physi-' 


cal treatment, exercises, hardening procasses 
and a diet rich in vitamins, and the prevention 
of focal infection from tfe teeth, gums and ton- 
sils. Other speakers referred to the special 
care (e.g., clothing, diet, method of living and 
housing} necessary in thé case of those whq 
had undergone previous illnesses or operations. 


The. Colloidal Gold Curve of Spinal, Fluids After 
Ultra-Violet Irradiation 
J. Warren (Jour, Lab. and Clin. Med., 1938, 
xxiii, 1146) found that irradiation of normal 
spinal fluids by U-V-R protluced no sign#ficant 
change in the colloidal gold reaction of such 
fluids. When spinal fluids, giving ,pareüc 
curves, were irradiated, the amount of gold pre- 
cipitated was decreased in the highest concen- 
trations. Fluids with syphilitic colloidal goM 
curves showed, after irradiation, a decreased 
precipitation in the middle dilutions and in- 
creased precipitations in the highest concentra- 
tions. 
Sciatic Pain of Unknown Origin 
G. E. Haggart (Jour? Bone and Joint Sarg., 
1938, xx, 851) found that the following treat- 
ment gave the best results in cases of sciatic 
pain for which no cause could be discovered. 
He combined two and gometimes three ef the 
following procedures: (1) Perineural injection 
of the sciatic perve with novocain (1 per cent. 
solution); (2) traction to the affected extremity ; 
and (3) manipulation of the lower part of the 
back under intravenous pentothal anæsthesia. 
Points of insertion of the needle were deter- 
mined by the intersection of a line projected 
from 3 inches (in the male) to 33 inches (in 
the femal®) directly laterally from and at the 
level o! the apex of the intergluteal fold and 
perpendicular from the ischial tuberosity, and 
another line from the mid-lateral aspect of the 
greater trochanter to the spinous process of the 
fifth lumbar vertebra. Three needles were 
used, one in the centre, so as to anzsthetize 
the fascia of the gluteus maximus and the piri- 
formis muscle. The patient then went to bed, 
and skin traction was employed by: a weight of 
25-50 pounds for the first 36 hours, then re- 
s duced to from 10-15 pounds, Manipulative pro- 


cedures were always performed under general” 
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anesthesia, preferably by pentothal. In 15 
cases, perinetiral injection of the sciatic nerve 
was employed, and this gave immediate relief, 
eleven, patients being free from pain for 20 
months. In 27 cases, the same method with 
traction was used: 16 had no recurrence after 


a year and 12 after two years; 7 received tem-' 


porary relief, and 4 were not benefited. Thirty- 
three patienfs were submitted to perineural in- 
jection followed by low-back manipulation: in 
19 cases no recurrence togk place, 3 were free 
efrom pain for from 12-18 months, 5 from 3-6 
months, and in 6 no bénefit accrued. 


* Fever Therapy by Electrical Means * 
Vassiliadis, H. C. (Chinese Med. Jour., 1938, 
liv, 271), describes cases he had treated by 
means of electrical hyperpyrexia. He finds 
the physiological effects to be as follow : an in- 
' crease of pulse and cirqulatory rate, the increase 
of the fórmer depending on the temperature of 
the skin; a raised systolic and a lowered diasto- 
lic presswre; increased concentration of the 
blood volume and increase in the viscosity of 
the blood; a slight increase in the number of 
the red and white cells, the latter being due to 
a greater number of neutrophils; a decrease in 
number of the lymphocytes; a transitory in- 
crease of the non-protein nitrogen, urea, and 
creatinine, due to the concentration of the 
blood ; x similar increase in the Ca, blood-sugar, 
and P^ a decrease in the blood chlorides and in 
the carbon dioxide combining power of the 
plasma; a considerable loss of chlorides in the 
gastric secretion, with an increased amount of 
lactic ađid in the perspifation; and a greatly 
increased metabolic rate. 


Y V 
Physical Therapy in Dermatology z 

H. D. Niles (Med. Cln. N. America, 1938, 
xxii, 1311) discusses the following treatment of 
skin diseases by physical therapy: (1) Ultra- 
violet radiation. The best results in most der- 
matoses are obtained by solar irradiation or by 
ertificial irradiation by the carbon-arc ‘lamp or 
e air-cooled quartz lamp. U-V-R is the only 
method which shortens the treatment in pityria- 
sis rosea. The cold-quartz lamp can be used 
with an applicator in body cavities. This lamp 
often aborts the development of.early pustules 
of eacne vulgaris and hastens the healing of 
impetigo contagiosa. “Generalized U-V-R has a 
tonic effect in furunculosis, tuberculosis cutis, 
Bazin’s disease and deep sarcoids. The entire 
body should be irradiated in these diseases. 
Ultra-violet light is probably the best treatment 
for 'erysipelas. Lupus erythematosus, herpes 
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and some other skin diseases are often aggra- 
vated by solar or artificial ultra-violet irradia- 
tion. (2) Electrolysis. This is chiefly used for 
hypertrichosis and small nevi. (3) High-fre- 
quency curronts or surgical or medical dia- 
thermy. The former comprises three forms: 
(a) Electrodesiccation in the treatment of warts, 
keratoses, nodules of lupus vulgaris, and other 
skin lesions. After its use, it is usually desir- 
able to curette the dehydrated remains of the 
former lesion and desiccate the base; (b) Elec- 
trocoagulation: this is used in cases of deep, 
malignant growths and hemangiomata; and 
(c) the cutting current: this is employed for 
removing pedunculated growths and cancers. 
Medical diathermy is of little use in dermato- ' 
logy, but the high-frequency Oudin current, 


‘applied through a vacuum-glass tube, seems to. 


of alopecia. 


give befter results than U-V-R. (4) Solid car- 
bon dioxide is used for destroying pigmented 
and vascular nevi, warts and keratoses. (5) 
Heat. Hot, wet dressings are helpful in furun- 
culosis, sycosis and acne vulgaris. In acute 
dermatitis and moist eczema,- constant hot 
dressings with various salts are of great bene- 
fit. (6) Balneotherapy gives relief to patients 
suffering from itchy dermatoses, but is not 
curative. Bicarbonate of soda should not be 
used in the bath. (7) Massage. This method 
is limited to the treatment of keloids, hyper- 
trophic scars, sclerodermia and various forms 
In sclerodermia, this method fre- 
quently gives better results than any othcr, 
D . 


Treatment of the Sequelae After Accidents by 
"Combined Physical Methods 


Caruette (Ann. de méd. phys. et Rheum., 
1938, xxxi, 9%) recommends blue light and 


“radiant heat, especially Dowsing lamps and 


infra-red, for the pain following injury. Infra- 
red should be employed at first daily for from 
15-20 minutes, and then radiant heat alternat- 
ing with infra-red rays. To restore functional 
activ ity, meghanotherapy, especially Zander’s 
exercises, are recommended. Massage and gal- 
vanization also have their value. In articular 
troubles, hydrotherapy, passive e mechano- 
therapy, fever"theraby by means of diathermy 
and short-waves, have their place. With ner- 
vous symptoms, phototherapy ang electricgl 
currents are valuable. When circulatory symp- 
toms are present, fever therapy, massage, 
paraffin therapy, and hydrotherapy are Worthy 
of trial: in cutaneous affections, ionization and 
X-rays should be employed. 
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REVIEWS of BOOKS on 
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$ Physical Medicine and Allied Subjects 


; The Thinking Body 
The Thinking Body: A Study of the 
Balancing Forces of Dynanuc Man. ‘By 
Mabel Elsworth Todd, New York. With 
Foreword by E. G. Brackett, M.D., Boston. 
314 pp., 91 illus. Price 22s. 6d. London, 
1938: Constable & Co., Ltd. 

The author has not only been teaching for 30 
years, but it is evident that she has also learnt 
and reflected for a similar time. She shows 
originality in her theories and scientific probity 
in testing their validity. 

The sub-title indicates the scope of the book. 
The stages by which '' form follows function ” 
are traced from early forms of lle to man. The 
human skeleton is described in detail, attention 
being drawn to mechanical implications. The 
metaphors used are clear and useful. On page 
66 it is stated that '' the nature of the mechani- 
cal problems presented by the upright pesition 
is best understood by comparing it with the 
four-footed position, and noting the changes 
in weight thrust brought about by the shift. 


There are threg, and “only three, ways in 
which weights may be supported in any struc- 
ture, They may sit, they may hang, or they 
may be braced. Stiffness must be q quality *f 
the supporting members for sitting or braced 
“weights. ©The upward thrust against a,sitting 
weight must*be vertical and againsjea braced 
weight diagonal, In the arched support, the 
thrusts must be diagonal and bilateral. A 
hanging weight must be suspended in a vertical 
‘line from its support, but it may hang or 
cither flexible or rigid material. 


The skeleton supports weights in all three 
ways: the head sits upon the spine; the arms 
hang !rom the shoulder girdle; and the ilia 
brace the sacrum," . .. . 


Breathing claims a special chapter of its own. 


All the grdinary positions and movements 
(standing, sitting, moving? etc.) are analysed 
and commented on. The questions of how 
fatigue is Rroduced and of its avoidance is dis- 
cussed. à 

On page 77 the following ofcurs:—'' The 
solution of the human structural problem de- 
pends primarily "upon mechanical principles of 
dygamics and statics, applied in the same way 


as in any successful building, bridge or sky- 
scraper, modified only by physiological and psy- 
chological factors. Bones are éhe weight 
bearers. Both at rest and when opergted as 
levers in movement they transfer and control 
weights at the joints? In such situations they 
are the compression members, and should be 
so used. All the other structures involved in 
the nfovement and arrangement of bones, èm- 
cluding muscies, ligaments and fascia, are the 
tensile members, and should be freed as far as 


"may be from the direct support of weight," 


Page 283: ... ‘Old words, old fixities, tra- 
ditions of a past age, must five way to new 
realizations of facts or truths as they relate to 
modern living. The old military posture, with 
its implication of stiff discipline, has given 
way to a more alert erectness, dynamic instead 
of static, favouring a better acquaintance with 
natural functionings of the living structure.” 

The author has also some interesting and 
provocative views on the interaction of mind 
and body. 

This book comes at an appropriate time, when 
physical fitness has a large place in the nation's 
mind. 'The need for "cofrecting the C3 Posture 
is constantly before our eyes as we see the 
" man in the street " and the slouching youth. 
The '' how ” is always the most difficult part 
of any problem, and this volume has much to 
teach. ‘‘ Publish it not in Gath,” but as one 
observes the, posture and movements of many 
members at any medical meeting it is noticeable 
that the medical profession itself has still much 
to learn and practise, ‘ M.E.O. 


British Journal of Physical Medicine 
Title P8ge and Index, Vol. 1. New Series, 
The title page and index to Volume [| of the 
New Series of The British Journal of Physical 
Medicine (January to December, 1939) will be 
published in February and forwarded to sub- 
scribers with that issue ot the Journal. 
Binding Cases for Volume I of the New 
Series will also be availab® in the new size, and 
subscribers wishing to have their copies bound 
may forward them to the Journal offices for 
this purpose, as previously. Full particulars 
wil be published in the February issue of the 
Journal. ° 
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WHEN THE __ : SHORT-WAVE 
DOCTOR  Prescribes — THERAPY 





Low Price 
for this 
Superb 

Machine 


Apply for 
particulars 


of 


NEW 
PORTABLE 
UNIT 


* 
£125 . 





SIEMENS ULTRATHERM 


ensures the prosperous termination of your cases. 


* SAFETY IN OPERATION DUE TO INDUCTIVE COUPLING ° 
REMEMBER—- Good DEPTH, DOSAGE, not a mere surface warming. e 

Precision control for Condenser Field and Coil Field Treatment. 

Constancy of Output with all treatments. *Simplicity of Operation. 
Long Life Large Capacity’ Valve which is the heart of the machine. 
Low Operating Costs, 2 or 3 pence per treatment. 


‘Special brochure and details on Short-Wave Therapy—post free 
è : 


. GENERAL RADIOLOGICAL, LIMITED 


204-6 Great Portland Street, London, W.1 


Telephone : EUSton 3901 (three lines). ` Telegrams : Equispital, Wesdo,eLondon. 


LANCASHIRE AND YORKSHIRE ü “SCOTLAND 
Manchester—80 Nelson Street, 423 


Oxford Road  (gdjoining_ Royal Glasgow—58 West Regent Street. 





Infirmary). ` IRELAND e 
Leeds—|| Well House Avenue, Dublin—58 Merrion Square, 
Roundhay. * : d 

MIDLANDS AREA 2n s 
Birmingham—16 Islington Row. Belfast—Fred Storey Ltd. 73a Ann Street. 
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CORRESPONDENCE 


Letters are welcomed on all matters of general 
inlerest. Bublication does not necessarily imply 
that the Editors agree with the views expressed. 


Northwich Orthopedic Clinic 
‘To the Editor, 

The British Journal of Physical Medicine. 

Sir,—At the risk of labouring the subject of 
pioneers, I should like to call on your good 
offices for a little space. The Northwich Ortho- 
peedic Clinic was opened in 1919 (then called 
Mid-Cheshire Orthopaedic Clinic), and since 
that date it has been open daily from 9 a.m 
till 7 p.m., so that working people can come for 
treatment without loss of working time. Also 
a recommendation from a doctor for every 
patient treated has been and is a necessity, 
seeing that only a fully qualified staff is 
employed. 

Though we may be pioneers in these respects, 
we hesitate to claim the distinction, at it seems 
difficult to know what our neighbours may be 
doing on similar lines in other parts of the 
‘country. 

It is good to know of an increasing number 
of such clinics being established for the benefit 
of the public. 

I am, yours, etc., 
WINIFRED BERRY 
(Stster-in-Charge), 
NORTHWICH ORTHOPADIC CLINIC. 
Northwich, 23rd December, 19384 . 
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THE SOCIETY OF 
PHYSIOTHERAPISTS 

The next meeting of the Executive Commit- 
tee of the Society will be held on Wedrfesday, 
25th January, at 6.15 p.m. -Among other things 
which will have the attention of the Committee 
is the question of holding post-graduate lec- 
tures for physiotherapists. Detailseof this pro- 
posal were given in the December issug*of the 
Journal, as follows:  *' Apropos of several re- 
quests from members of the Society to arrange 


> * e. 
something of the kind, the Executive Commit- 


tee, at the December meeting, considered the 
questfon of holding, in tho New Year, pest- 
graduate lectures for physiotherapists. The 
Committee were of the opinion that such lec- 
tures would be possible if the necessary support 
was obtained, and they agreed to ask members 
of the Society, through the, medium of the 
British. Journal of Phystcal Medicine, to what 
extent such lectures would receive their support. 
The Committee thought that the whqle subject 
of physiotherapy should be dealt with in due 
course, but that the first lectures should deal 
with short-wave therapy, a subject on which 
many physiotherapists were seeking instruction 
and knowledge; also that each subject should 
be dealt with both from the physical and clinical 
aspects and demonstrations of the actual work- 
ing of apparatus concerned be given aby the 
lecturers. . . . The usu fee for lectures*of this 
kind will be charged, and it may be possible to 

Contd. on p. 30, col. 2 








° REMEDIAL EXERCISES IN MEDICAL, PRACTICE—contd. from p. 23 


to relax before they can properly leagn suitable 
and beneficial breathing exercises. ‘A film was 


shown which démonstrated the use of pulleys ` 


and slings as employed by Mrs, Guthrie Smith 
in the after-treatment of poliomyelitis. Other 





: ‘ e, k : 
interesting demonstration were those of Miss 


Bristow on the use of short-wave therapy in 
sinus infectfons, and Miss B. Copestake, who 
employed Pistany mud packs in the treatment 
of arthrigis and sciatica. 


RHEUMATISM SECTION AT THE HOSPITALS, NURSING, - MIDWIFERY AND 
PUBLIC HEALTH EXHIBITION 


The forthcoming Hospitals, Nursing, Mid- 
wifery and Public Health Exhibition and Con- 
ference (Feb. 13th-17th, 1939), which is being 
held as usual at the New Horticultural Hall, 
will this fear include a Rheumatism Section. 
This section is under the patronage of the Inter- 
national Society of Medical Hydrology, the 
Ínternatioff] Spa Federation and the Empire 
Rheumatism Council ; 

The section will be divided into four sub- 
sections: (1) Non-articular; (2) Articular; (3) 
Gout and Rheumatic Fever ; (4) Films, Spas and 
Photographs. 


Lectures will be given on Wednesday, 15tl? 
February, as follows: 11.30 a.m.—The Problem 
of Rheumatism in relation to National Health, 
J. F Halls, Dally, M.A., M.D.; 12 noon— 
Rheumatism in Childhood, F. John Poynton, 
M.D., F.R.C.P. ; 2.30 p.m.—The Treatmen{ of 
Chronic Rheumatism, W. S. C. Copeman, 
M.D., F.R.C.P. ; and 3.30 p.m.—The Rheuma- 
tic Backache, Gilbert Scott, D. M.R.E. Tickets 
for this Section can be obtained from the 
Organizer of the Exhibition, Nursing Mirror 
Offices, Dorset House, Stamford Street, S.E.1. 
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Rekindle the Fires of Health 
Combine ` 


COMPOUND SYRUP OF HYPOPHOSPHITES " 
270 me TEELLOW: S7 s 


with PHYSICAÉ TREATMENT by LIGHT, HEAT AND MASSAGE 


* FELLOWS ", containing Six Essential Salts, supplies the fuel, in 


° e easily assimilable form, required by the active body. TOGETHER 
these agents rekindle the fires of health in the ailing and 
SAMPLES * . convalescent. Sixty years of Success lie behind the claims of 
ON REQUEST. " FELLOWS ”. 
e. P rd Insist upon “ FELLOWS” which has never been 


, successfully imitated. 


FELLOWS MEDICAL MEG. CO., LTD. 
286, ST. PAUL STREET, WEST, MONTREAL, CANADA 
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U; 
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known experts on Colonic Irrigation, FAS enerators 
Dr. J. W. Wiltsie (U.S.A) and Dr. , | i and Accessqpies. 
Kerr Russell (London). They are I P 
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Electrical Corporation (Chicago). 
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“Commercial” U-V and Infra-Red 
Apparatus 

We have received interesting literature on the 
“ Commercial ” Range of Ultra-Violet and 
Infra-Red Lamps. In a well- produced booklet, 
Ahe physiological effects of ultra-violet light 
and its chief therapeutic applications are briefly 
but comprehensively described. Details are also 
given of a De Luxe Twin-Arc Sun- Ray Lamp 
lor professional use. This is a handsome, well- 
made and really efficient lamp, available for 
use with all ordinary voltages. It can be sup- 
plied on a short table-stand or on a handsome 
chromium-plated floor-stand. The price of the 
latter is exceptionally low, in view of its 
efficiency. 


Literature is also available on the “ Commer- 
cial Superb " Infra-Red and Radiant Heat 
Lamp, which effectively combines these two 
varieties of heat. The Infra-Red Unit is rated 
at 600 watts and is easily interchangeable with 
a twin filament bulb, rated at 400 watts. Here 
again this apparatus is available on a table- 
stand at the low price of £2 5s., and on a 
handsome and easily-manipulated floor-stand at 
£5 5s. ; : 


Copies of Merete on these models will be 
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There is nothing more” 
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gladly supplied by the manufacturers, London 
Commercial Electrical Stores, Ltd., 11,13, 
Farringdon Avenue, E.C.4. 

Society of Physiotherapists ' 
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—contd. from p. 28, col. 2 
arrange that members who cannot attend re- 


ceive a report of the lectures, if desired.” 
Members of the Society who are interested 
arc asked to communicate to the Hon? Secretary 
their views concerning the holding of such post- 
graduate lectures, andewhat they consider a 
suitable time and day for same. The Commit- 
tee wish to thank those members who have 
already, communicated their views on this 
matter to the Hon. Secretary, and would be 
glad it those members who have not so far 
written and are interested in the scheme will 
be good enough to waite before the 25th January, 
so that the Committee, in coming to a decision 
in this matter, may hava the opportunity of 
considering the views of all interested members. 


Dartford Massage and Light Clinic 


In the November issue of this Journal, under 
the heading “ Dartford Massage and Light 
Clinic," page 400, paragraph 3, line 3, the 
number of treatments should have been given 
as 80,000, not 8,000. 








THE SOCIETY 
OF PHYSIOTHERAPISTS 


is an independent society Sup. 
ported by voluntary subscriptions, 
Membershíp of the Society is open’ 
to medical auxiliaries qualified 
for registration in the Physiother- 
apists$ Section of the National 
Register of Medical Auxiliary 
Services, * Application for mem. 


bership should be addressed to 
the Hon. Secretary, Society of 
Physiotherapists, 159, Victoria St., 


S.W.1 (Tel. Victoria 0465). 


m 


* The National Register af Medical Auxt- 
liary Services is the recognized register 
giving the Medical profession a, compre- 
hensive list of assistants qualified to 
dispense all aspects of physical treatment. 
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Original articles are invited on any aspect of Physical Treatment. Such articles are published only on the 
understanding that they are contributed exclusively to this Journal, which does not holde iseit respon- 
sibląfor statements made or opinions expressed by gny contributor. The copyright of all articles dppearing 
in the Journal is strictly reserved. : 





Facts or Fancies e" 

N*page 43 of this issue of the Journal Dr. H. Crichton-Miller makes some pro- 
vocative statements which suggest that physical medicine depends to an 
appreciable*extent for its effect on the power of suggestion rather than on any 

inherent physiological actions. 

It must be freely admitted that the exact physiological mechanism of action of 
various physiotherapeutic method& is by no means yet clear. Concerning short-wave 
therapy, for example, one distinguished group of authorities holds that the results 
obtained are explainable purely on heating effect; another equally distinguished 
group is equally emphatic that other important biological factors must be accredited 
with some part of its value. Similarly, with regard to the older method of ionization 
much controversy bas occurred as to exactly how its effects are produced. To take 
one more example, a distinguished physiologist (see page 57 of this issue) is quite 
unable to explain the benefits of massage on any basis which is in accordance with 
modern physiological knowledge. 

But physical medicine is not alone in advocating methods the explanation of 
which is not fully elucidated. In the realm of therapeutics there are many examples of 
medicinal agents, employed for long in a complétely empirical manner with excellent 
results—results which, with the advance of scientific knowledge, were later entirely 
vindicated by a rational explanation of their actions. Many more medicinal agents 
are still in the empirical stage, yet so outstanding are the regults obtained with them 
that he would be a rash critic indeed who would suggest that they are not worthy of 
use? x 

So itis with physical medicine. Practitioners of this comparatively young science 
are constantly obtaining excellent results from the*use of those methods indicated 
above. We would go so far as to say that physical medicine can proudly clajm results 
in m&ny spheres whfch the older methods could no achieve. Electrical hyperpyrexia, 
for example, has been said by one authority to constitute the greatest advance in the 
control of venereal diseases fn the past fifty years. Ultra-violet irradiation has given 
us an outstanding treatment for such conditions as lupus vulgaris, erysipelas and 
rickets. Short-wave therapy has proved one of the most effective single methods of 
treating rheumatoid arthritis, and has given results in lung abscess which for safety, 
rapidity and excellent end-results are perhaps better than any other method. 

Clinical results speak more loudly than theories, and in physiotherapeutic practice 
there is an incontrovertible amotfnt of authoritative and carefully documented evidence 
to convince the most sceptical, if he will only stop to examine it. 

Reverting to Dr. Crichton-Miller's paper, there is much that is admittedly true 
in what he says, but this is applicable to every branch of the healing art and fortunately 
to a small group of patients only. Such patients, in the matuge of their distase, make 
up the bulk of the psychotherapist's clientele. While they occasionally cross the path 
of the physiotherapeutic specialist, he has to deal chiefly with those who are ill in 
body, and to such patients he can certainly offer a very large measure of relief and 
often cure, We are grateful to Dr. Crichton-Miller for his interesting and valuable 
remarks, but, in view of the large and increasing volume of clinical evidence supporting 
the intrinsic merits of physical medicine, we can view these remarks.in their proper 

"perspective, as Dr. Crichton-Miller undoubtedlv intends us to do. 
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SHORT-WAVE THERAPY 
, IN THE TREATMENT OF ASTHMA 


r BY J. P. P. STOCK, M.D. 
Hon. Physician, Haywood Hospual, Burslem; Hon. Medical Registrar, 
North Staffordshire Roval Infirmary. . 


XPERIMENTAL work on a rotaung electrode for short-wgve therapy has been 
] ) described in two recent communications €, 9, In each of these papers its use 
in the treatment of nasal sinusitis was referred 10; the purpose of the present 

paper is to-describe more fully some clinical aspects of the investigation. 

The investigation which led to the design, trial and final adoption of the rotating 
electrode was originally undertaken with a definite aim in view. Briefly this aum was 
the development of a reliable conservative treatment for acute apd chronic nasal infec- 
tions in patients suffering from asthma. The use of a rotating electrode has by no 
means been confined to nasal therapy, although a total of 303 cases af nasal sepsis has 
been treated in the course of the investigation. Of this total 83 were cases of asthma, 
and these form the subject of the present communication. The bulk of the remaining 

cases were patients who were suffering from some chronic systemic disease in which the 
nasal pathology was acting as a contributory atiological cause. 
* 


RATIONALE OF ASTHMA REGIME 


Before discussing the results obtained in this series of cases of asthma, it must be 
pointed out that the nasal treatment is only an accessory, although important, part of the 
general routine treatment employed. The paroxysmal dyspnoea of asthma has many 
etiological factors, and even the mechanism of an actual attack slTowld not be regztaded 
as simple. It 1s, indeed, dithcult to see how any single remedy could ever prove 
consistently successful i in so complex a @ondilion, and certainly no claim is made that 
the rotating electrode is more than a valuable adjunct to treatment. On the other 
land, with the full treatment whiclt has been emploved, over goeper cent. of tlee 83 
cases in the Series have either b&come completely free from attacks or any attacks 
experienced have been of a trivial character. In 40 of theecases, the period of observa- 
tion has now extended ove more than a year. 

'To obtain these results, 1t 1s absolutely essential tọ carry out the whole treatment 
in detail. While the short-wave technique has formed the chief subject of this investi- 
gation, the general plan of treatment, of which the nasal therapy forms a part, is the 
work of A. T. Todd ©, (9, and it was at his suggestion that short-wave therapy was 
first employed. The general therapeutic plan aims at dealing with as many of the 
BEES factors as possible. From the standpoint of treatment the most important 
of these factors appear to be (i); the yee factor (2), the nasal factor, and (3) the 
digestive factor. The introduction of short-wave therapy in the treatment of the nasal 
factor has mot only Door thig much easier to deal with but has also raised the general 

standard of the results. More recently it has been found an additional help i in the 
treatment of the digestive facior when directly applied to the liver. . 

* The cennecting links between these three factors are so subtly’ forged that it is 
difficult to consider them separately. An attempt will be made, however, to assess 
the past played by the nasal factor and to demonstrate the importance of cónservatn e 

nasal treatment, For a fuller description of, the rationale of the treatment as a whole, 
the original publications ©, © should be consulted. 3 
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It ıs generally agreed that an asthmatic attack may be due to an allergic reaction 
or may be produced reflexly. The reflexes producing bronchial spasm arise chiefly in 
the nose and digestive tract, but afferent impulses may originate from almost anywhere 
in the body, or even may be conditioned as in the classic example of the patient who 
was handed an artificial rose. * 


THE NASAL FACTOR 


. Thé best known and perhaps the most important source of afferent stimuli to the 
vagal nucleus is the ‘‘ asthmogenic ” area of the nose. The association between nasal 
pathology and asthfna was first noted in 1884, but ıt was the historic experiments of 
Brodie and Dixon which demonstrated that, in suitable animals, irritation. in the 
ethmoid region produced reflex bronchial spasm, apparently idenücal with asthma. 

e  'The area of thé nose in mare from which this reflex may be elicited is variously 
known as the ''asthmogenic" area (Adam), or the “trigger”? area (Hazeltine). 
Roughly speaking, it is represented by that part of the ethmoid above, and including, 
the middle turbinal., Irritation in this area causes sensory impressions to pass 
through the sensory part of the trigeminal, via the descending root, to the nucleus 
ambiguus. ` The,motor fibres of the vagus arise here and provide the efferent path to 
the bronchi. 

It must be borne in mind that the reflex can only be elicited in patients who are 
actua or potential asthmatics. It cannot be demonstrated in normal subjects. 

Myers, in 1929, put forward three points as evidence that there was a clinical 
aonnection between the ethmoid and the bronchi. The points were :—(1) that in 
asthmatics, a spasm could be induced by mechankal irritation of the “‘trigger '' area of 
the nose (2), the spasm could be instantly relieved bv cocainization of the irritated spot, 
and (3) a spasm induced in this manner showed fairly strict lateralization correspond- 
ing to the side of the nose which was irritated. On the other hand, these points do 
not prove that spontaneous attacks arise in this way. We know that the reflex is 
theré, but to prove its significance in the production of attacks in patients requires 
further evidence. Such evidence may be found in the immediate relief of a 
spontaneous attack by nasal therapy alone. When investigating this point I 
frequently found it possible to relieve status asthmaticus by packing the superior meatus 
witl? cotton-wool soaked 1n cocaine, or, in several Instances, 10 per cent. argyrol. The 
instantaneous relief from the tightness and wheezing, which was experienced directly 
the argyrol ** pack ” was plated in position, was:extremely striking : fürther, following 
a single pack, the relief often lasted for days and even weeks without further treatment. 
Addiüonal evidence for the nagal origin of many attacks has been afforded by short- 
wave therapy. "Throughout this series short-wave therapy has been confined to the 
nose in the majority of the cases, inc earlv found that little, if any, response 
followed treatment of the chest itself. It .has, nevertheless, been a frequent experi- 
ence since the rotating electrod@ was used, for an asthmatic attack to cease almost 
immediately when the current was switched on. When this effect was first noted, 
three previously untreated cases were given nasal therapy with the short-wave 
current as the only form of treatment. In all three cases there was complete cessation 
of attacks and ın one, a woman aged 53, with a threg-mogth history of nocturnal 
wheezing and tightness terminated by expectoration, there has been no further attack 
in the three months since the last treatment was given. The other two cases were of 
considerable severity and full treatment was started as soon as the course ofeshort-wáve 
therapy had been completed. This was done because previous experiences of asthma 
_-~ fad shown that, although immediate relief from conservative nasal therapy usually 
pum it is unlikely for this to be permanent without treatment of the remaining 
*tactors. 
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PATHOLOGY OF THE NASAL LESIONS 


The various nasal lesions have been fully described by Hazeltine (5), and James (f). 
In a series of 125 cases James found the following : 


No changes 24s m ; m m u isr mE 10 per cent. 
Deflected septum e ; A e oe Js "T 350 » ows 
Sinusitis-suppurative ... Yu 2 Ee z T s 9 » di 
Sinusitis-catarrhal na to vis fe. 4 - $5 S 1 , on i 
Polypi 3. d - d n. A ; Te zi p^ I0 y y 
Oedematous turbinals ... . zs . (s vis d is 85 5, y 
Vasomotor rhinitis m seh oe $ DES is $i d 10 


In the present series the percentage of cases with suppurative nesal lesions is rather 
higher, but it should be pointed out that the series is largely drawn from a district where* 
nasal catarrh is regarded as part of normal life. i 

The reflex path from the '' trigger’ area to the bronchi has already been con- 
sidered. The spontaneous initiation of the reflex is probably largely affected by 
variations in the degree of contact between the middle turbinal and the septum. In the 
majority of cases of asthma, anterior rhinoscopy reveals one or both of the middle 
turbinals to be cedematous and moulded against the septum. Increase of this swelling 
can easily be seen if the patient is examined during a spasm, and many patientg find 
that sudden nasal obstruction is the first warning of an imminent attack. : 

There are several clinical observations pointing to an association between the nos¢ 
and asthma which cannot be fully acceunted for by this reflex mechanism alone. 

Hazeltine has repeatedly stated that sensitization to foreign proteins is secondary 
to the nasal factor and disappears when the latter is removed. Although no mechanism 
has yet been demonstrated, the observation is certainly true. Repeated examples have 
been encountered in the*present series of cases in which a definite sensitization has 
vanished when the nasal treatment was started. The relatiorfshép is occasiorfally 
noticed by the patient, apart from the results of treatment as in the following case. 

In a farmer with asthma of four years’ stdhding it was found that an attack was brought on 
by drinking cow's milk, eating onions or milking a cow. He states, however, that this only hap- 
pened when*he had a cold in the head. Without a cold, he could drink mili, eat onions and emilk 
cows with imptnity. The ''colds " jf question were typical attacks of true coryza, and bore no 
relationship to vasemotor rhinitis. The latter condition was furtger excluded by nasal smears 
during an attack. Numerous polymorrhonuclear leucocytes and streptococci were present, but no 
eosinophils could be demonstratede This patient was first seen in August, 1937. One month after 
starting treatment he was free of asthma, and there has been fo recurrence since, During this 
period he has had two head colds. . 

During recent years the tendency has been to regard the nasal lesions found in 
asthma as secondary to allergy, and to rate the importance of the nose in the etiology 
of the disease at a very much lower level than had been done previously. Such a view 
is certainly supported by the r&sults of nasal surgery in the asthmatic. Lintz® has 
deplored the fact that over 30 per cent. of asthmatics are subjected to nasal surgery 
without reljef. During the last 10 years there have been few advocates for nasal 
surgery in asthma, and the rfasal factor has become more and more neglected. The 
disappointment which followed surgical intervention was, on the other hand, due to the 
faot that the scars which are left after turbinectomy, etc., will-act as '' triggers’? for the 
reflex, often to theesame extent as did the original disease. This point has been 
emphasized by Hazeltine?. “Certainly, among the cases reported here, the most 
refractory have been those in which extensive nasal operations had been carried out in - 
the past. In one such patient the numerous &dhesions and scar tissue which occupied , 
both ethmoidal regions could easily be shown to be triggers for the reflex by even the 
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lightest touch with an exploratory probe. In this particular patient, the reflex could 
still be elicited after thorough cocainization. 

,, It is not meant to infer that allergy plays no part in the production .of the nasal 
lesions. Allergic cedema of the mucosa must seriously interfere with the ventilation 
and drainage of the upper nose and in this way help to perpetuate infection of the 
posterior cells. The results, however, of conservative treatmgnt form very convincing 
proof that infection is the primary factor and, when occurring in pre-disposed subjects, 
may lead to allergic manifestations. 


DESCRIPTIGN OF TREATMENT EMPLOYED IN THE PRESENT 
SERIES OF CASES 


, With a few minor modificatigns, thegeneral plan of treatment given in the original 
publications ? was followed. b we take the points for therapeutic attack as (1) 
allergy, (2) the nasal factor, and (3) the digestive factor, the treatment may be con- 
veniently summarized under these headings. 

Direct treatment'of allergy was confined to the following routine : 

(a) Avojdance of common allergens.—Each patient was instructed to remove all 
articles containing feathers or hair from the bedroom. In this connection it is of 
interest that the majority of the patients said that this had already been done. Under 
cros&examination, however, all but one patient "was found to have retained an eider- 
down, although pillows and mattress had been replaced with Kapok or similar material. 
4n a few cases, the patient's pillow had been changed, but not that of the husband (or 
wife). When instructing patients in the bygiene of the bedroom, it is important, there- 
fore, to give careful and detailed explanations. 

(b) Medicinal.—Every patient received the following calcium chloride mixture : 
calcium chloride, gr. 15; sol. pectin [apple pectin(, 100 grade), gr. 874; glycerine 
chlgrbutol(, 1 in 12), 4 fl. oz. ; distilled water to 20 fl. oz.] 1 per cent., m. 120; Syrup 
sithplex, min. 30% water to 3oz. with a sufficient dose of tincture of belladonna added 
to produce slight but definite dryness of the mouth. This dose is found by trial, but 
for the average adult seems fairly consistently in the region of 15 minims. Three doses 
of the mixture are taken each day. Cases with nocturnal attacks are advised to reserve 
thelr third dose for*bedtime. This mixture should be regarded as an indispensable part 
of the treatment. Its effectiveness is increased by tht addition of a vitamin D prepara- 
tion to the daily régime. * " : 

No form of desensitization has been found necessary among the patients compris- 
ing this series, and faecal vacctne has not been employed. 


It is convenient here to note the use of ‘‘epicaffneine’’ [ephedrine hydrochlor, gr. i; 
caffeine sodium iodide, gr. 5; sodium iodide, gr. 5; dilute hydriodic acid, min. 5; 
decoction of caffeine (3 oz. to » pint), min. 40; water to 1 oz.], for the relief of actual 
attacks. The patient is told to take one drachm, or less, immediately '' tightness ” is 
felt. This should completely obviate the use of adrehaline. 


Treatment of the Digestive Factor e 


. The part played by digestive defects in the pathogenesis of asthma will be fully 
considered in asseparate communication. The importance of treating the digestion 
cannot be over-emphasized. In the series under review, 89 per cent. of the cases gave 
a history-of flatulent dyspepsia. In every case where dyspepsia is present the “ low- 
fat" diet? is adopted. The main points in this diet are the rigid exclusion*of milk 
. and milk products, with the exception ofebutter, and the avoidance of fats both in foods 


and in cooking. E 
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A full description of the rationale of this diet is given by A. T. Todd. Briefly, 
the foods to be strictly avoided are : 
Fat meats pig’s flesh in any form, e.g., sausage, bacon, ham, duck, goose, pigeon, sardines, 
anchovies, salmon, lobster, herrings, mackerel; milk® cream, cheese, cocoa, chocolate, pastry, rich 
@kes, pâté de foie gras, dumplings, mayonnaise, salad oils; parsnips, dry peas, dry beans, nuts. 


It is always necessary to emphasize that the vsto on milk is absolute. Patients 


are liable to start taking milk in their tea, and manv unaccountable relapses have been 
traced to this cause. 


There are two preparations of milk which are allowed for cooking purposes and 
for tea. They are Nestlé's Sweetened Condensed milk and Allergflac (Cow and Gate). 
The Nestlé's product is the more generally useful, but it must be the sweetened variety. 


Some preparation containing vitamins A and D is an essential addition to this diet, 


It is absolutely necessary to insist that inhalaticn of tobacco smoke is stopped, and 
smoking must be strictly prohibited. 


Treatment of the Nasal Factor 


(a) The Argyrol Pack.—Prior to the adoptior of short-wave therapy the main- 
stay in the treatment of the nasal factor was the ''"Dowling"" or ‘‘etlimoid’ pack. 
Briefly this consists in lightly packing the superior meatus, from the spheno-ethmoidal 
recess io the anterior border of the mfddle turbinal, with tampons of cotton-wool soaked 
in 10 per cent. argyrol. The pack is left in position for an hour and is then extracted. 
A full description of the technique has been given by James, * 


e 
A routine '' course ” of treatment consisted in three or four of these packs, carried 


out on successive days. At least three of these cou-ses were necessary during the first 
year of treatment. i 


Each course should be limited to four packs, or the mucosa becomes very irritable 


and more harm than good will result. For the sime reason te eninimum int&eval 
between courses must be at least 6 to 8 weeks. 


. 0 vu a $ . 
If the best results are to beeobtained, it is essential that the treatment is carried 
out on successive days. 


* . 
The beneficial effect of the pack is due to the specific effect of argyrol on the nasal 
mucous membrane. When a ro per cent. solution i» brought into intimate contact with 
an infected mucosa, it 1s very rapidly absorbed. An outpouring of viscid mucus, often 
accompanied by long ''stmngy °’ pieces, follows within a few minutes. By packing 
the superior meatus, deturgescence of the mucos<! cevering of the middle turbinal 
results, and the pathological contact of turbinal and septum is stopped; this, in its 


turn, restores, more or less, to normal the ventila.ion and drainage of the posterior 
group of sinuses. ° 


. 
In addition to the course of packs, and as par: of the daily toilet, the patient is 
instructed to spray the nose with an oily chloretone zebulant. This should be used for 
a full two minutes morning and evening. 


In theemajority of cases, with a co-operating patient, the results of this treatment, 
are extremely good. It has, however, some drawbacks which are liable to prove rather 
troublesome. The technique of the pack is by no means easy, and a good deal of 
practice is necessary before efficiency is attained. Unless carried oul by an expert, it 


is often painful for*the patienf, and even with per^ect technique, it is a very uncom- 
fortable experience. 


Apart from consideration for the patient, this is a serious drawback since it makes 
the treatment of children an extremely difficult prob em. x 
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As the ideal conservative treatment it fails in one major respect. .\bout one in 
every 6 asthmatics presents a sufficient degree of septal deflection to make it impossible 
to insert the pack until a septal resection has been done; a further mechanical difficulty 
may be met with in the shape of adhesions between the middle turbinal and the septum 
which again interferes with access to the spheno-ethmoidal recess. e 

A final trouble with the pack is the inconvenience entailed; particularly in hospital 
practice, in arranging to carry out treatment on consecutive days. 

It was these defects in the treatment which led to the trial of short-wave therapy 
as a possible substitute for the pack. 


SHORT.WAVE THERAPY 


. Wath the first teehnique employed, the results offered little promise that ihe therapy 
could ever supersede the pack. It was found, however, to bea definite advance in two 
directions. 

In the first place, if short-wave therapy was started immediately after a course of 
packs, the value of the latter seemed considerably enhanced, and ihe interval before 
repetition became, necessary appeared to be greatly prolonged. Most cases of asthma 
became completely free from attacks at a very much earlier date than had been usual with 
packs alone. 

Stcondly, short-wave treatment was found to be rapidly effective in the treatment 
of acute cory za. Prior to the use of short-wave therapy, even when improvement was 
well established, relapses were liable to occur during the first two years of treatment. 
If relapses due to indiscretions on the part of the patient are excluded, nearly 100 per 
cent. of the remainder are attributable to a ''flare-up" of the nasal infection. These 
" flare-ups ” usually start as a simple acute coryza, but the onset may be insidious. 
Without an adequate method of treatment, an epidemic of the so-called '' influenzal 
cold," is liable to produce a disappointing crop of relapses among patients who were 
previously getting*on well. Every patient is now instructed to report for short-wave 
treatment at the first sign of a head cold or of any nasal symptoms. Provided treat- 
ment is given within 48 hours of onset, the vast majerity of head colds are banished 
in 24 hours. Even if treatment 1s delayed and asthma has already developed, the latter 
is usually stopped within four or five days. $ . 

There are always a few patients (not necessarily*asthmatics) having treatment for 
an attack of acute coryza, bi during the winter months, minor epidemics periodically 
occur and batches of cases continually present themselveg. « 

The interesting point has been noticed that each epidemic may differ in its response 
to short-wave therapy. Fortunately, most respond well and two treatments suffice 
{or cure, but one epidemic which occurred at the end of 1937 could not be influenced 
at all, Although this has not pccurred again, subsequent epidemics have varied in 
the number of treatments necessary to clear the condition’ completely. 

During the earlier work, the value of short-wave therapy became increasingly 
apparent as the technique was gradually improved. The action of the short-wave 
current on an infected nasal mucosa has formed the subject of careful study from the 
clinical and pathological standpoint. A full account of the findings will be published 
at a later date, but it is necessary to point out here that its action is not the same 
as that of argyrol. I tentatively suggest that their respective actions may be con- 
veniently described as follows : š . 

Argyfol causes deturgescence of a mucosa in Which the mucous glands are 
distended with secretion. ‘The resulting subsidence of swelling restores drainage where 

- this has been stagnant. . i 
Short-wave therapy has a different action which appears at least to be three-feld : 
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(1) It inhibits the activity of bacteria. (2) It stimulates the body’s defensive processes, 
and (3) it quickly causes shrinkage of a swollen mucosa, particularly if this swelling is 
allergig ineorigin. Here its action differs from that of argyrol. If the mucoga is 
ee with mucus, short-wave therapy ts of little help and argyrol must first be 
eised. i : 

This difference in action appeared to explain why the combination of the ethmoid 
pack and short-wave therapy gave much more satisfactory results than either treatment 
alone. Their actions would seem to be complementary. i 


The Rotating Electrode H 


The next step in improving the treatment came with the introduction of the rotating 
electrode. The clinical differences between a stationary and a ratating electrode have 
previously been described? ®. It was now found that the ethmoid pack could be 
replaced by simple spraying of the nose with argyrol. A, trial of spraying on previous 
occasions had never been very encouraging but when it was carried out simultaneously 
with treatment with a revolving electrode, the results were very satisfactory. 

A routine was quickly evolved which has now given consistently good results in 
well over 100 cases of varying degrees of nasal sepsis. It is a testimony to the value 
of short-wave therapy that, at the beginning of the investigation, the first flush of 
enthusiasm for a new treatment was conspicuous by its absence, but that, after treating 
Over 300 cases of nasal infection, it has become established as the main treatment for the 


condition. 
e 


Technique of Treatment by the Rotating Electrode 


A brief description of the rotating electrode was given in the first paper. Further 
experience, however, has led to some modifications in the design. 

The following arrangement has been in continual use for a considerable time and , 
has given reliable and satisfactory results. The standard '' arms ”? designed to, hold 
Schliephake glass-shoe electrodes are essential for the device in its present form. * 

The motive power originates in a œ of a horse-power electrical fan motor, which 
is attached to the flange of the arm close to the actual machine. At a point half-way 
up the am, an ebonite block is screwed to the under-surface of fhe arm. Into,each 
side of the block a ball race is psessed and a metal rod traverses the block so that it 
can turn freely jn the ball races. On to each end of thjs rod is attached an ebonite 
pulley wheel. An elastic band connects the motor to one of these wheels. The diameter 
of the pulley wheel on thé motor is 1in., and that of the wheel on the ebonite block 
is 2.8ins. in diameter. No modifications in the electrode itself have been adopted since 
the publication of the first paper. The diameter of the wheel on the end of the shaft 
of the electrode is 4ins., and this is connected to the shaft in the ebonite block either 
by elastic or cord. ` e I 

'The flex to the motor is incorporated into the same switch as the machine itself, 
so that, when the machine is Switched on, the electrode automatically rotates without 
further manipulation. If desired a separate switch can be put into the flex to the 
motor, so {hat the motor can be turned off, if the rotating electrode is not being used. 

As regards the arrhs, there are two disadvantages with this arrangement. In 
the first place the use of the universal joint at the end of the arm is very restricted, 
since it is no longer possible to move this without interfering with*the pulley-wheel 
connections. In the second place, if it is desired to utilize the telescopic property 
of the arm, it is necessary ‘to employ different lengths of connecting ‘bands for 
differences in the total length of the arm, since the band, even when elastic, cannot be 
stretched very far if even rotation is to be dbtained. : 

- As previously described, both sides of the nose are treated simultaneously. The 
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rotating electrode, approximately 5 cm. in diameter, is placed with the centre of rota- 
tion opposite the upper nose, and an 8.5 cm. electrode is placed at the back of the 
head (see figs. 1 and 2), and the position of the rotating electrode is chosen so that, 
duting each cycle of rotation, it will have covered the areas occupied by the frontals, 
ethmoids and antra. Both eyes are unavoidably.radiated as well, but there has neve 
appeared to be the slightest harmful effect as a result. It has, in addition, been noticed 
that lacrimation, which was a fairly common occurrence with a stationary electrode, is 
rare with the new method. 





Fig. 2. Lateral view showing electrode. 
Rotating electrode ıs 14cm. from the nasal 
bridge. 

. 


Fig. 1. Fron! view of electrode, showing 
pulley wheels and motor. 


e The patient iseseated in a comfortable chair, facing the arm of the machine which 
carries the rotating electrode. Owing to the restriction of movement which the present 
arrangement entails in the universal and ‘‘ telescopic '* joints of this arm, much trouble 
is saved by putting this electrode in position first. This is easily done and the wider 
range of movementeof the arm carrying the back electrode allows it to be put in the 
position demanded by the size and shape of the patient. 


Method of Applying the Rotating Electrode 


The pulley-wheel device works much more satisfactorily if the glass shoe of the 
rotating electrode is maintained in the vertical plane, and the patient's head moved so 
that the external nose is approximately parallel to it. As already mentioned, the 
centre of rotation of the electrode is placed at a level just below the junction of the nose 
and forehead. The patient is mot permitted to touch the glass shoe of the '' active ” 
electrode, for reasons fully dealt with in the second paper. He is instructed to main- 
tain a position just short of touching the glass. The total air space between the 
electrode and the skin over the nasal bridge is 1$ cm. 


Method of Applying the Posterior Electrode 


This is placed as nearly as possible parallel to the front electrode, and in such a 
position that the patient feels no sensation of warmth at the back of the head. The 
object is for the patient not to be conscious of any heating effects from the posterior 
electrode. There are two ways in which this can be avoided. In the first plate, the 
air space should be at least 24 cm. Secondly, if heat is still felt with this gap, the 
'electrode is moved to a higher position where it will be further from the excellent 


39 * ^ 


February, 1939 THE BRITISH JOURNAL 


conducting path offered by the upper neck muscles. Contact with the glass shoe of 
this electrode is encouraged on account of its steadying effect on the patient, provided 
that the preceding precautions have been taken to avoid unnecessary losses into the 
neck nfuscles. . i 

In a previous paper®, we described the way in which the needle of the tuning 
meter in the patient's circuit tends to “ flicker ” during each cycle owing to variations 
in capacity during the'excursion of the rotating electrode. If the “J?” meter is 
watched carefully while the tuning knob is turned, it will be found that two resonance 
points often exist. In one case the reading is a maximum when the electrode is opposite 
the forehead and in the other when it is opposite the tip of the nose. The former is 
obviously the optimum position of tuning. It is difficult to look at the ‘‘J’’ meter 
and at the electrode at the same time. This can be obviated by holding a neon light 
over the centre of the shaft of the rotating electrode since it is quite, easy to watch this 
and the electrode simultaneously (the neon light can*be attached to the electrode at the 
front or behind, since the brilliance of its lighting varies with alterations to the “ J "' 
reading). If the “J” reading is employed alone, a rectified meter is essential, since 
the unrectified meter lags too far behind. ° 

One or two minor points of technique are worth noting. It is frequently forgotten 
that the leads from the machine to the patient will act as ‘‘electrodes’’ if they are too 
close to him. A common mistake is for the leads to be allowed to touch .the patient, 
leading to increase in the circuit losses and upsetting the tuning. "The whole arrange- 
ment of the patient in relationship to the electrode system should be such that the 
leads are kept at as great a distance as possible from any part of the patient's body. 

In the majority of chronic cases, treatment has been given three times a week arf 
a total of twelve treatments represents a "standard" course. While a final decision 
has not yet been reached, my impression is that treatment on alternate days gives 
better results than daily treatment. With regard to dosage, it is best to start with 
a dosage of ten minutes and to keep the output of the machine well within the limits of 
the patient's tolerance. — If no reaction occurs, this time can be increased to twenty 
minutes by the fourth treatment. At the same time the valve-filament voltage is’ in- 
creased at each sitting until the highest,output possible is reached. If, during treat- 
ment, signs of intolerance appear, such as headache, dizziness or ‘‘bursting’’ sensations, 
the curregt should be switched off at once and a minute or two allowed to elapse before 
restarting. When this occurs in, a patient, it is found that it cán be avoided if the: 
treatment is starjed with a weak cürrent and gradual increase is made after the first three 
or four minutes. 

In treating acute coryza the method is different. It is found that a short period of 
seven to ten minutes, with a comparatively low outputeso that the patient is only just 
conscious that any heating effect is present, gives infinitely better results. 

These descriptions of the dosage are necessarily very incomplete. If, however, 
the sizes specified for the electrodes and ‘the air gaps is carefully maintained, the 
patient's sensations seem to be a fair indication of the relative dosage being given. 


. 
The Argyrol Spray 

The patient is told to spray the nose with a 10 per cent. solution of argyrol for a 
full fifteen minutes each mosning during the first week of the short-wave treatment. 
The spraying usually produces a large quantity of viscid mucus, and is best carried 
out with the head over a basin. The procedure in the evening is different. The patiertt 
lies with tBc head back over the side of a bed or couch and about thirty minims are 
instilled into each nostril. The argyrol solution should be not less than twenty-four 
hours*and not more than one month old. 

Argyrol should be used for one week ia every month. For the remaining three 
weeks the oily chlorbutol nebulant (chlorbutol, gr. 5; menthol, gr. 12; camphor, gr. r25' 
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oil of cinnamon, min. 1; liquid paraffin to 1 oz.) is used for two minutes morning and 
evening. 

This is the routine employed at present. So far 40 new cases of asthma have been 
treated since the rotating electrode was adopted. A further 43, who had previously 
been treated by the pack and the stationary electrodeyhave been re-treated with the new * 
routine. Among the former group of 40 cases, resection of theeseptum has not so far 
proved necessary. 

In at "least four of this number, there was a sufficient degree of deviation of the 
septum to have rendered a pack impossible. All cases have done well, although further 
observation will be netessary to be certain that the results can be maintained. 

In the second group, at the time the new treatment was started, there were three 
cases in whom septal resection was contemplated because, improvement had not been 
satisfactory. Since treatment with the rotating electrode each case has done well. 

With the old method of treatment, lavage of infected antra had always been carried 
out. This procedure has not so far proved necessary with the new routine. 

It is not possible to estimate the number of infected antra which would previously 
have required this treatment, since radiography and transillumination are so untrust- 
worthy. In 7 Of tlfese cases, there was strong clinical and X-ray evidence that gross 
antral infection was present. After completing treatment, discharge was quite dried 
up, and, no evidence of infection remained. No alteration in technique was made to 
deal more directly with the antrum. 

,Polypi, on the other hand, seem almost a contra-indication and their removal is 
always carried out before treatment is started. However, a noteworthy feature of 
polypoid cases (including the whole series of 303 nasal cases), is the invariable return of 
smell, however long this has been lost. (In one case this was only partial, but a grossly 
deflected septum prevented removal of most of the larger polypi.) 

3 . 


* RESULT$ OF COMBINED TREATMENT OF ASTHMA 


_ The full series of cases comprised 30 men, 51 women, and 16 children. There is 
no satisfactory classification whereby the severity, duration or frequency of attacks can , 
be taken into account 4n expressing the results. In the classification adopted here, the 
results in each case are divided into good, fair, poor artd nil. A good result connotes 
any patient who has become free from symptoms and remained so, or a patient who was 
incapacitated by severe asthma and who has either become completely free or whose 
attacks have become sufficiently easily controlled for them not to be any longer distress- 
ing, or to cause inconvenience. A fair result connotes a patient who, while not getting 
incapacitating attacks, continues to get attacks causing inconvenience or distress. 

Cases in which the degree of improvement does not warrant inclusion in the above 





two groups, are placed in the “ por " group. ‘ 
A If the total number of cases is considered as a whole, the results are seen in the 
following table : i i 
Total. % i ° . - Total 96 
Complete freedom or considerable { x ; m RET ! "m 3 76 
improvement °. . e 76 91.5] Fair R i3 15.9 
Poor k e 4 4.8 


Poor or nil o " $i $ 7 8.5 Nil = E E ` er 36 





As was stated earlier, 43 of these case$ have been observed for over a year, and 
none for less than two months. Actually, the results have shown unmistakable im- 
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provement with the new method, and there is every reason to believe that, with the full 
treatment described by A. T. Todd, complete control of the disease will be obtained in 
over 90 pet cent. of cases. Further publications on the subject, as indicated in the pre- 
sent paper, will be forthcoming, and the fig'ures given above can be confirmed after a 
*further period of observation of the same series. 

Direct comparison-of results with rotating and stationary electrodes can be seen in 

the following table : 





Stationary Electrode. 


Rotating Electrode. 








'Total, 26 cases. Tota 41. 
er- Per- e 
Number. centage. Number. centage. 
Good m L4 m 14 538. Ar. WT eT 36 57.3 
Fair 4 T j E 8 30.8 ie A A 1. Ae 2 4.9 
Poor. S. k oa 2 7-7 ET s m m i 2 4.9 
Nil 2 vi ost = Sea ios e I 2.5 


These two groups were selected as those cases who had receiyed jreatment only 
with either the stationary or rotating electrode. It should be pointed out that, in the 
stationary-electrode group, all cases had received packs immediately before the short- 
wave therapy. Two had had septal resections and two antral lavage. The on*y nasal 
procedure, except the argyrol spray, in the rotating-electrode group had been the snar- 
ing of polypi in two of the cases. . 

REFERENCES. 
(1) Stock, J. P. P. Brit. Jour. Phys. Med., 1938, Vol. 1, New Series, p. 196. : 
(2) Stock, J. P. P., and Burcu, C. R. Brit, Jour. Phys. Med., 1938, Vol. 1, New Series, p. 246. 


(3) Topp, A. T. Practitioner, 1933, cxxxi, 168. 
(4) Topp, A. T. 
Sons, Bristol. 
(5) HazEL11NE, BURTON, et al. 
(6) Jamus, J. ANGELL. 


(7) Linz. Jour. Am. Med. Assocn., 1925, 85, 378. 
d . 


‘Treatment of Some Chronic and Incurable Diseases." 1937: John Wright & 
e e i 


Med.-Jow. and Record, 1929, Nov. 6th and 2oth. 
Practitioner,e1933, cxkx, 183. 





—*= 








THE SOCIETY 
OF PHYSIOTHERAPISTS 


Post-Graduate Lectures 

The question of holding post-graduate lec- 
tures for members had the attention of the 
Executive Committee at their meeting on 8th* 
February, Following upon the publication, in 
the British Journal of Physical Mwlicihe, of the 
Society’s proposal to hold such lectures if suffi- 
cient support was forthcoming from members, 
the Commfitee received seyeral Jetters, but the 
response has not been as good as was; antici- 
pated. It was agreed, however, to proceed 
With the helding of post-graduate lectures on a 
small scale. Arrangetnents are being prdceeded 
with, and details will be circulated to all London 
members. The Committee hopes that fuller 
support will be forthcoming when definite 
details are available, and that London members 


———X————— — 


will make a point of attending if it is possible 
for them to flo so. The Committee also decided 
that such lectures would be the means of bring- 
ing mermjbers together more often for social 
intercourse, and it was suggested that, follow- 
ing the lectures, some definite time should be 
given for this purpose. As previously stated, 
London members will be given full particulars 
of the lectures when such are available, buf , 
provincial members wishing for particulars are"* 
asked to be good enough to advise the Hon. 
Secretary accoidingly. 


1939/40 Subscriptions 

The Committee wishes to remind members 
that their 1939-40 subscriptions will become due 
at the end of March, and that it will save 
expense and clerical work if members will remit 
their subscriptions promptly following the 
receipt of the renewal notices which will be 
forwarded to them early in March. ` 
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PSYCHOLOGICAL FACTORS IN PHYSIOTHERAPY" 


By H. CRICHTON-MILLER,: M.A., M.D., M.R.C.P. °` ° 

ne * 

HERE are few diseases that are caused solely by psychological factors. There 

are fewer still into which psychological factors do not enter. One might 

almost say '' none," because every patient has an emotional attitude to 

disability. We assume that every patient who complains of a symptom wishes to 

recover from it. In «he war we realized that this was not the case. From that great 

awakening we have been slowly and rather reluctantly recognizing that, as in war, 
‘so in peace-time, a patient may have one of three attitudes to a symptom. 

* (1) He may whole-heartedly desire to be cured of it—the wish to be well. 

(2) He may consciously desire it to persist—the wish to be ill—i.e., malingering. 

(3) He may consgiously desire cure and unconsciously long for the persistence 
of hissymptom. This is the compromise attitude. 

My hope is tl'at I may succeed in convincing you that such an attitude of compro- 
mise is far commoner than is usually supposed. All doctors—or nearly all—recognize 
the difference between the patient who possesses the will to be well and the patient who 
is possessed by the will to beill. But even this broad distinction sometimes eludes us. 

-Ftfty years ago the syndrome of railway-spine was recognized as a particular symptom- 
complex, in which+the effects of concussion were éxaggerated by self-pity, and the will 
to be well eclipsed by the hope of compensation. About that time a wise physician 
said of the hysterical girl—'' It is not that she-cannot; it is not that she will not; it is 
that she cannot will." During this half-céntury further changes in society and the law 
have*resulted in am ihcreased measure of confusion between these two attitudes. Of 
these changes the Workmen's Compensation Act, National Health Insurance, and 
pensions for war disability are the chief. Thi$ much }s all very obvious, but there are 
two fallacies that must be avoided. The first is to imagine that the will tq be ill is 
always a form of conscious deception, or in other wards, that the will tobe ill can be 
equated with malingering. As I have already suggested, there are many patients who 
consciously and sincerely believe that they are anxious to be cured, whereas uncon- 
sciously they cling to their disability with a tenacity that dtfeats all ordinary therapeutic 
efforts. This is a very large Class. It comprises a high proportion of our chronic 
cases, and it is a class that the evolution of society is fostering in ways that seem as 
regrettable as they are inevitable. . 

The other fallacy that we must avoid is to suppose that the will to be ill is always 
based on rational considerations. Both the patient afid the doctor are liable to be' 
persuaded by appearances. It is said of this type, ‘‘ After all he has nothing to gain 
and everything to lose by clinging to his disability." To all ogtward appeafances such 
a statement may be true, and much delicate investigation may be required to reveal 
the buried subjective motives that neutralize the will to be well. Of these I may mention 
as the more usual, self-punishment, self-importance, revenge and variout forms of 
protest. I shall deal with them in greater detail later on. 


* A paper read at the meeting of the Physical Medicine Section of the Royal Society cf Medicine, 
. 7 : November 18th, 1938. 
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Psychological Difficulties Relating to Physiotherapy 
All that I have said so far is applicable in a general way to every form of treat- 
ment. Bet physiotherapy has its own particular difficulties just as psychotherapy has 
specific problems. For the most part she difficulties encountered in the patient's 
e resistance to cure are totally different in your field from what they are in mine. There 
is, however, one obstacle common to both departments, namely that our treatments 
tend to be lengthy and expensive. Perhaps you have thought of these two factors 
in relation to the patients who are anxious to get well and are discouraged from under- 
going physiotherapy on account of the length of treatment or its cost. But what about 
the patients who are out for the longest possible treatment? It has no doubt occurred 
to you that there are uncured patients who pursue an apparently interminable course e 
of psychotherapy from motives other than the desire for cure. If this thought has not. 
occurred to you, I can only say that you are mgre high-minded than most of our 
colleagues. Perhaps it has occurred to you that the patient whose fibrositis is so 
resistant to your treatment is for some obscure reason glad to continue his or her visits 
to you. I venture to quote a case I have set forth elsewhere. 

A well-known and brilliant woman in the early forties, unmarried? suffered from insomnia. A 
masseuse was called in who happened to be not only a very skilful masseuse but also a woman 
of remarkable charm. The massage acted like magic. Several attempts wert måde to give it up, 
but on each occasion the insomnia re-asserted itself. At the end of three years the worthy and 
conscientious masseuse was saying: ‘‘ I don’t know where I shall go for my holiday—ygu see, I 
have promised my patient that I shall go wherever she goes. It’s most unfortunate, but the poor 
creature simply can't sleep without massage, and every time she has tried another masseuse during 
my holidays it has been a failure." ; =, 

That is an example of the class of case to which I am referring. It is clear that 
the will to sleep was present, but not the will to be rid of the masseuse, that the 
unconscious gratification derived from treatment was stronger than the conscious 
desire, and that that gratification depended not merely on the physical and sensory 
side of the experience, but also on the psychological and emotjonal factors. Hence 
treatment was indefinitely protracted. t R 

“ But," you may object, ‘‘ even granting such a possibility, surely the cost of 
treatment always acts as a dettrrent and promotes rapid cure rather than long treat- 
-ments?,’ To that I reply that in general it may be so, but are you always paid by the 
patient? Gan you think of that discontented menopausal wife*of an affluent *stock- 
broker who is so convinced that only ultra-violet treatment cures her neuralgia? Are 
you so flattered by her faithful attendance that you*cannot recognize the hidden 
satisfaction which the patiegt derives from exacting tribute, in the shape of your fees, 
from the neglectful spouse? We who practise psychological medicine are forced to 
recognize the payment factor in most of our cases. We find that a situation such as I 
have just outlined constitutes an impossible barrier to progress. Let me urge you to 
remember that there are patients—some,*if not many—who are coming to you foe the 
very reason that your treatment costs so much more than a bottle of medicine at the 
chemist’s. e 

But having said so much, I think I have said all about the difficulties that are 
common to your department and mine. For the rest we are not troubled with most of 
your problems. And the first of these is physical pain. I am quite aware that few, 
if any, of you have recourse to physiotherapy on a penal basis. Nevertheless, it is 
sometimes practised. I remember vividly when I was a house physician being 
instructed by my chief—an otherwise good and skilful chief—to treat a hysterical girl 
with progressive applications of faradism on a frankly punitive basis. But the 
following case shows the dangers of any such procedure. : . 

The patient. was a woman of about 40, who,,at the age of five had had an experience which 
conditioned her sex reactions to physical pain. She married a powerful man of pronounced sadistic 
teridencies, He died when she was 35. She developed lumbago of a mysterious character. The 

. . A 
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physician who treated her in hospital made up his mind that the condition was hysterical. He 
applied the most painful clectrical treatment he could devise. The patient was discharged uncured—- 
or at any rate admitting no improvement. She came later under my care and in, analysis her 
masochistic personality was laid bare. It transpired that the electrical treatment had all along 
served as a sex stimulant. She described the way in which she would lie awake at night and 
conjure up the feelings of delicious torture in order to induce a sexual response. * 
The moral of this story is, I believe, important for ai! doctors who practise 
physical therapy—and indeed for most of the profession. It is this. Whenever 
a treatment induces pain, no matter how necessary that treatment may be nor how 
inevitable the pain, remember that you mav be dealing with a patient for whom torture 
has a hidden and*morbid fascination. And remember also that these patients, 
especially the female ones, may appear to you to be very ordinary members of society 
exhibiting no very clear sign of abnormality. 
e But the problem of the pafient's attitude to suffering is not confined to the 
masochist class who derive enjoyment from therapeutic pain. "There are the common 
groups that enjoy a painful symptom and to whom cure represents an unwelcome 
discontinuance of pain. Chief among these are the hypochondriacs. The essence of 
hypochondria, as we now regard it, is compulsive expiation. The sin that originates 
the trouble is sometimes recognized partially but more often not. Frequently it is 
transferred, that is to say a recent and clearly remembered misdeed of an unimportant 
character is used as the peg on which to hang a mass of guilty feeling attributable to 
some Sin of childhood. "That original sin may have been of thought (i.e. fantasy) or of 
deed, but what matters is that it has been forgotten. The result of this situation is 


. -that the hyponchondriac goes to his doctor complaining, say, of pruritus. He explains 


that, on account of the pruritus, his sleep is disturbed. He may or may not mention 
at first an unfortunate little omission that occurred in his last income tax return. After 
some weeks of disappointment with a variety of local applications, it becomes necessary 
to prescribe a hypnotic which is partly successful. By this time everyone concerned 
is persuaded that the, zetiological sequence is allergy—pruritus—insomnia—worry over 
a tfivial act of negligence. But this sequence contains two fallacies. The first is that 
the pruritus is not merely the result of an allergic condition but in this patient serves 
a purpose. When the doctor sends him to one bf you and the usual electrical 
treatment fails, you and the doctor begin to agree that the fact of the matter 
is titat the patient i$ a hypochondriac. To me that means that the prurijus is serving 
a self-punitive purpose. The other fallacy is that the self-reproach about the income 
tax is the real cause of the Worry. But the doctor has repeatedly assured the patient 
that the matter is negligible yet he continues to be obsessed by it. In other words, 
the absolution fails to alleviate the self-reproach. And here, if the family physician 
is more psychologically minded than most general practitioners, he may realize that 
there is something deeper down, below the surface of consciousness, requiring the 
absolution that is being offered for the income tax incident. Thus we get a completely 


. different aetiological sequence Which we may formulate as repressed guilt from child- 


hood calling for absolution or expiation; this makes any form of suffering (such as 
pruritus and insomnia) welcome. Nevertheless, the patient is unconsciously striving 
to get rid of the guilt which no amount of expiatory suffering appears to eliminate. 
Hence he is apt to seek absolution for a misdeed in consciousness, since Phe original 
misdeed has long been repressed. 

Thus we haye the complete picture of the incurable hypochondriac. His pruritus 
yields to no form of treatment, because it is serving a hidden purpose. Has insomnia 
is intractable, both because the pruritus is uncured, andebecause he continues to worry. 
His self-reproach is unaffected by reassurance, because it is not the real source of his 
guilty feelings. You may think all thisyvery far-fetched. Let me beg you, however, 


* to remember this clinical sketch next time you have a really intractable case that you 


are inclined to describe as hypochondriacal. I do not say all this in any spirit of 
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derogation of physiotherapy, but merely in the hope that, now and again, when you 
fail to cure a complaint which you generally consider amenable, you may pause to 
speculate on hidden reasons for this surprising resistance to your treatment. 

An analogy occurs to me from rhinology. Until a few years ago the treatment 
€f nasal and sinus infection was based upon relatively simple conceptions of ‘‘ cleaning 
up " the affected parts, whether by local applications or by surgery.. To-day, the 
chief aim of the rhinologist is to conserve and promote ciliary activity. In other words, 
an unseen factor has been recognized which is more persistent and in the end more 
potent than the factors directly observed. Furthermore, I trust that a remembrance 
of the case quoted above may occasionally save you from unsmecessary feelings of 
therapeutic inadequacy. 

But let me turn to another aspect of your work. We are all familiar with the 
class of patient who is confronted by scepticism. That scepticism may be on the part 
of his family or on that of his doctor or both. These are the patients whose primary 
and quite conscious quest is vindication. They rejoice when a surgeon finds that an 
operation is indicated; they exult when they are ordered to go abroad; they are even 
satisfied by the charlatan who finds ‘‘ a rare germ." When patients of this type come 
to you, the inevitably spectacular character of some of your treatment gives them the 
comfortable feeling that their complaints have been vindicated, their family's 
scepticism refuted, and their family doctor shown-up for the back-number they always 
thought him to be. "Remember then that the popularity of your treatment with your 
patients may sometimes be based on considerations of this sort, and depend more on 
prestige and importance than on actual therapeutic validity. * 

A somewhat similar type confrants us in the patient who cannot stoop to accept 
simple explanations nor to follow simple advice. For instance, there is the patient who 
suffers from mild fibrositis arising from intestinal stasis. The honest family doctor 
has rightly diagnozed and suitably prescribed. But the aperients never suit the patient 
and the diet is unpalat&ble. Presently the helpful neighbour persuades the patient 
to consult her wonderful osteopath. "Then something really happeas and that evéging 
the patient entertains her husband by a description of the interview. '' He said it 
was due to one of my vertebreeebeing dut of place, and he put it back with a fearful 
click. He says he will get my rheumatism perfectly cured in twelve treatments, but 
that it’s great pity I didn't go to him a year ago. I wish I had. I always knew 
there was sdmething more wrong with me than merely constipation." Here you see 
that the osteopath has done a world of good to the patientés discontent. He has shown 
her that she is an interesting case and not merely an unco-operative and constipated 
woman. Furthermore, hé Has proved that she has been the victim of her doctor's 
ineptitude instead of her own stupidity. Now I know that manipulative treatment can 
effect remarkable cures in certain cases, but I beg you to remember that a certain 
proportion of your patients come to you,in such a spirit as I have described. The 
measure of good you do to them is likely to be the measure of their suggestibility and, 
not of your professional skill. | 

A very large group of patients is almost identical with the one I have just described, 
and, indeed, overlaps it to a considerable extent. I refer to the seekers after Christian 
Science, New Thought and Spiritual Healing. Their principal quest is a cure by 
magic. Please do not misunderstand me. The cures of faith healing in all its forms, 
orthodox and heterodox, home-grown and imported, do not all partake of magic; many 
of them age analogous to good psychotherapy. But what I do say i$ that the patients 
attracted to such férms of cure are those who crave for that form of superiority which, 
is associated with initiation into any obscurantist group. Magic and obscurantism 
are, of course, closely allied. The magic of the displaced vertebra is very similar to 
the magic of learning that all one’s suffering has been a false claim. At any rate the 
people who pursue the one are often found pursuing the other at a subsequent date. 

. i Continued on page 56 
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PHYSIOTHERAPY and ORTHOPAEDICS 


PART III 


BY W. SAYLE CREER, M.CH. (ORTH.), ER.C.S. 


NERVE AND MUSCLE AFFECTIONS 


ORE specialized reasons for treatment which may be mentioned here include 
cases of nerve injuries aryl other causes of paralysis. In all cases of nerve 
injury nothing can be done to accelerate the regrowth of the nerve. But both 

before and after operation the essential is to maintain the muscles in as healthy a state 
as possible so that, when the nerve has regenerated, they will be ready to react to the 
nervous impulses. Consequently our patients attend the massage department for many 
months to receive massage of muscles and joints and electrical stimulation of muscles. 
Despite this, the muscles will waste, but they will not degenerate, except after a long 
period. . 

Under this heading we have another use for one of the branches of physiotherapy, 
electrical stimulation. We use this to test whether the muscle or the nerve is abnormal. 
Is«he nerve divided completely or incompletely, or is it being irritated by some outside 
agent? Is the muscle belly diseased or has the tendon been cut? This subject is an 
immense one, but it is worth touching on a few aspects which do not appear to be weli 
known, despite the fact that they have been in the text-books for a number of years. 

-One frequently sees the statement that a muscle ‘‘ does not respond to faradism ; 
responds to galvanism." Now this is unscientific. It is of very little greater value 
thane to say about sonfe article one is offering for sale, ‘‘ Oh, it costs a few shillings ; 
you can’t have it for pence.” This statement is self-evident when we consider certain 
facts about the response of a muscle to electrica? stimulation. Any muscle which is still 
alive will respond to the stimulus of the passage of an electric current provided (a) the 
current is large enough ; (b) the current passes through the muscle for a sufficient period 
of time, i.e., the duration of the current is large enough ; and (c) the rate of change of 
quantity of current is rapid eneugh, i.e., if it is found that 10 amps of cusrent are needed 
the current must rise from zero to 10 amps sufficiently rapidly. In actual practice the 
make and break of the current is almost instantaneous, whicli makes the rate of change 
of current infinity. This third “factor can, therefore, be ignored, and all we have to 
think of is the strength and duration of the current. 

"The relationship of these two factors is that as long as one is increased the other 

„may be reduced within limits. Bet there is a minimum strength of current below which 

an infinity of time of passage (duration) has no effect. We call this the Rheobase. 
Similarly there is a minimum duration. This is most safisfactorily measured by taking 
a standard current of twice the rheobase and finding how small is the shortest duration 
to which the muscle will respond. This period is called the chronaxia of thesmuscle. 

Individual (healthy) muscles have varying figures for lhese two factors. The more 
abnormal a muscle is, the greater they become, but the relative rise is greatest for 
chronaxia. Consbquently a muscle, paralysed because the nerve is cut, requires only 
a slightly greater strength of current but a much greater duration. The factor which 
varies most is always the easiest to note and so chronaxia is the best indication pf the 
health of a muscle. " f 

. The practical application of these facts is this. Whether galvanism or faradism 
are used we always exceed the rheobase or minimum current strength by a good margin, 
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so that the difference in response must have something to do with chronaaia or duration, 
All methods of giving galvanic stimulation necessarily mean that the duration of the 
current is long. Naturally even badlv paralysed muscles will respond. The duration 
of current of faradic coils is comparative» short. Therefore, only fairly healthy 
muscles whose chronaxia is short, can be expected to respond to this form of stimulus. 
But the unscientific side of the matter is that the duration of current flow in a faradic 
coil varies at each make and break, varies in different coils, and is not measurable with 
accuracy. This means that we have no idea how near or how far from normal a 
muscle is when we say it responds to faradism. In fact it may respond to Miss Smith's 
faradic coil and not respond to that owned by Miss Jones. The best we can do is 
always to use the same coil, but even this is inaccurate. There is not space to discuss e 
the matter further, but one can mention that there is an accurate way and that is to use 
the current obtained from a condenser machine. ,Absolute precision is possible wjth 
this. Precision is immaterial as regards treatment, so that no one need rush to discard 
the faithful Bristow battery in exchange for an expensive and heavy condenser outfit. 

In the chronic nerve and muscle diseases, where muscle wasting and weakness is 
the predominant sign, massage and exercises and electrical freatment will enable the 
patient to live more comfortably, though there can be no cure. ln those cases where 
inco-ordination is the most marked feature it is often possible to alleviate the patient's 
clumsiness by re-education exercises, but massage is a waste of time. In states of 
hypertonicity, massage is detrimental because it increases the already enhanced muscle 
tone. 

The greatest benefit is found in cases of infantile paralysis. As soon as the aqute 
stage has subsided, i.e., when the muscles are losing their tenderness, massage should 
be commenced in order to reduce the wasting of muscles which will ultimately recover 
in whole or in part. This treatment is, of course, carried out in conjunction with 
splintage and needs to be continued for some two or three years, by wich time it is 
likely that maximum*recovery has been reached. Recently there has been a great 
increase in the use of exercises carried out while the patient is ¢yiag in warmedewater. 
I shall not dilate on thëSë TOW. tere eae pesce ser TU qt n ie Dein t 

In those cases of infantile paralysis, or other diseases or injuries where muscle 
tendon transplantation has been carried out, the patient requires to have his nervous 
system «e-educated in order that the transplanted muscles may perform their new and, 
at first, strange actions. It is iy’such cases that the skilled and patient masseuse shines 
most. No one can replace her. For instance, a very swccessful operation after injury 
or paralysis affecting the extensor muscles of the wrist and fingers, is to transplant the 
flexor carpi radialis into thé extensors of the thumb and the flexor carpi ulnaris tendon 
into the extensor tendons of the fingers. The transplanted tendons have to wind round 
the radius and ulna bones from the flexor surface to the extensor aspect. In their 
normal position they act together with the other flexor muscles. In their new position 
they must relax when the flexors contract and contraet when the flexors relax. Despite 
this complete reversal of habit it does not take the expert masseuse long to make them 
efficient. s . 

After the first period of splintage and rest, while the new insertion of the tendons 
becomes strong, massage is given as a general measure. The sluggish muscles are 
then stimulated to confract by faradism. After a day or two of this the patient is told 
to try to make the new movement at the same time as the electricity is given. As his 
eyes watch, and his muscles and joints and skin feel the new ntovement imparted 
by the current, his brain is registering new sensations and sending out new impulses 
throygh new channels. In a very short period the first flicker of purely voluntary 
action is seen and from then onwards massage, exercises and faradism are used to 
increase the speed and power of the musclds. nc 

* Similarly tendon transplants in the leg require treatment, but, as the function of 
d ' 48 


OF PHYSICAL MEDICINE February, 1939 


the leg is largely supporting only and as it is seldom that there are sufficiently powerful 
muscles left to transplant, we tend to rely more on bone and joint operations. The 
masseuse will seldom be asked to treat the leg. I 

The last of the muscle conditions to bexliscussed is Volkmann’s ischaemic paralysis, 
which almost invariably affects the flexor muscles of the forearm and may be met witlf 
after fractures and dislocations at or near the elbow. In this distressing complication 
the muscle fibres die and are replaced by fibrous tissue. More correctly, only the 
fibrous tissue is left when the fibres die. There is little which can be done for the 
established condition. In certain cases an early operation may prevent the spread 
of the condition. Mere important from our present point of view are those cases which 

» are only mild. My experience is that 80 to 9o per cent. fall into this category. 

Clinically one finds that the fingers cannot be extended actively or passively 
because of pain and tightness of the flexor muscles. Treatment consists of massage to 
the muscle bellies and splintage for the wrist and fingers. Individual small straight 
splints are applied to the fingers. The wrist is splinted in as much dorsiflexion as 
possible. Because the fingers have to be splinted they also must receive daily massage 
and exercises. Each fime the splints are reapplied they are adjusted to take up the 
increased extension and dorsiflexion which will be obtained if the case is progressing. 
Most cases recover in a surprisingly short period—two to three weeks. But the treat- 
ment is essential. 


SPRAINS, STRAINS AND CONTUSIONS 


Such injuries, which are due to blows, twigts and wrenchings, may affect any 
tissue. The severity of the trauma often bears little relationship to the disability 
produced. For instance a simple blow on the front of the shin, which is very common, 
may give rise to a mere passing discomfort, or to an intense throbbing ache which 
persists for days. A simple fall on the shoulder o1 on to the*hand may be passed off 
as qf«no importange, «and yet give rise to pain and limitation of shoulder movement 
which requires treatment for six months. Long after the acute stage of a sprained 
ankle has subsided, complications due to musele weakpess, adhesions or swelling may 
continue for a very long period. Consequently we must institute an effective form of 
treatment from the yery first. It 1s unfortunate that too many patients are*not seen 
until the late or secondary conditions are established.*, We have, therefore, to consider 
every type of case from two aspects ; (1) the acute stage, and (2) the chromic or secondary 
stage. * 


* e ? 


x .MUSCLE STRAINS 


Muscle sprains &re not very common except among athletes or as affecting the 
trunk muscles of workmen, notably miners apd those who have to carry heavy.weights. 
. Ihe majority respond kapidly to«he soothing influence of heat and light massage. To 
be effective this must be given very early, very proficiently and very frequently. The 
limb muscles respond eqixally rapidly to the support of firm strapping, and it is seldom 
that one need arrange for khysiótherapy. 

The industrial trunk ijury constitutes one of the major problems of relatively 
minor injuries. Perhaps it is Kecause consultants and phySiotherapists do not see cases 
until many weeks have been Wasted by the prescribing of liniments. "The untrained 
cannot massage $0 that to giv& a ‘‘ rubbing bottle "' is very little better than to give 
no treatment at all. Another dMficulty is that so many of the patients who are middle- 
aged are suffering also from arthrWis of the spine, and the picture is-a complex of the two 
conditions. It would be out of Wplace in this paper to discuss the full treatment of 
-these cases. All that one can do isto indicate where the physiotherapist can assist the 
surgeon. 
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If it is decided to give heat, etc., in the acute stage the patient ought to attend twice 
daily and be given a prolonged bath of radiant heat or infra-red rays, followed by 
massage oarried out no more heavily than the patient can tolerate. After several days 
of this the inflammatory changes will have subsided. Deeper massage, faradic stimula- 

etion of the painful area, and physical exercises are given to prevent the formation of 
intramuscular adhesiogs. 

In the later stages, and sometimes during the course of the above, two additional 
forms of treatment may be instituted. The late cases will have developed adhesions. 
These can be '' broken up " most effectively by manipulation of the back or the 
injection of a local anesthetic. Although it is possible to manipulate many backs 
without anzesthesia, there is much to be said for the use of an anesthetic. Beside . 
complete relaxation and absence of pain during the manipulation, a strong psychical 
effect is produced. After the patient has recovered from the anzesthetic, physiotherapy 
must be continued or commenced in order to ensure that the adhesions do not reform. 
The interval between the manipulation and commencement of treatment can be com- 
pletely eliminated if the anzesthetic used is a local infiltration of novocaine. By using 
this in selected cases where the painful area is relatively smafl, one abolishes pain at 
once, breaks up the adhesions by the mechanical effect of the injection, and ensures 
a period of several hours during which the absence of pain allows of immediate treat- 
ment and full activity. This activity being painless, encourages the patient and, 
because normal activity is the finest form of treatment, we are giving our patient the 
most efficient measures. But despite this, far too many cases fail to recover as we 


expect. A 


SPRAINS OF LIGAMENTS 


Sprained ankles are. very common. They have in the past, they do now, and they 
will in the future provide much employment for the masseuse. AH who have had 
experience of them krfow that there is intense pain for two to four days, which is 
relieved a little by cold compresses or by infra-red therapy. After éhis there is a period 
of decreasing pain when the addition of massage 1s of benefit. Later still the adhesions 
respond to strong passive movements *or to manipulation under an anesthetic, while 
the swelling which recurs after exercise still needs massage. 

i A few years ago orthopædic surgeons started to apply firms elasfoplast bandages 
to sprained'joints. As a result óf this not only was the physiotherapist's field reduced, 
but so was the*patient’s pain and period of disability. More recently, further advances 
have led to the treatment, by injection of a local anzesthetic. The ¢heory of this treat- 
ment is that, as no one had ever been able to see any damage tø tissues in cases of 
sprain, the cause of pain must be a disordered reflex. This w/ould account for the 
persistent pain and the swelling. If, therefore, we could break/an abnormal reflex or 
restore a disorganized one, the symptoms ought to be relievéd. It was found that 
injections of novocaine or similar local aneestheticsedid this. "There were only two 
draw-backs ; one was that, after a few hours of relief, a periodf of intense aching lasting ` 
for several hours made the patient regret ‘having submitted/to the injection. We can 
overcome this objection by freezing the skin over the site of pain with an ethyl chloride 
spray inftead of injecting the novocaine. It sounds lile magic, but it is a fact that 
many patients will hobble in with an intensely painful fand swollen foot and will walk 
briskly out of the room after the freezing. Not only this but in some cases the swelling 
subsides jn a few hours. And all this without the w ing of any sdpporting bandage. 
The second objection is that not all patients are cuffed. This applies to any method 
of treating any condition. Where this is a failure fne resorts to the old methods. 

Another ligament which is commonly injuffed is the internal lateral (medial 
collateral) ligament of the knee. The knee canJnot be extended fully because this 

i Continued on page 56 
TEE. 
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MAINS-SUPPLIED VALVE OSCILLATING CIRCUITS 


By L. G. H. SansrIELD, D.Sc., M.I.E.E., A.Inst.P. : 
Hon. Consulting Radiological Engineer to University College Hospital." 


LJ 
Continuing the Series of Papers on 


ELECTRO-MEDICAL APPARATUS : ITS CHARACTER, OPERATION AND 
CARE. PART Il No. 7 


N the December essue of this Journal, some details were given of the manner in 

e I which high-frequency oscillations can be generated with the help of thermionic 

valves. Fig. 132 showed a simple oscillating circuit in which batteries were 
employed to heat tHe*valve filamen4 and to supply the energy in the plate circuit. 

In modern apparatus, batteries are rarely used, but the necessary electrical energy 
is obtained from alternating-current mains through appropriate transformers. In 
view of the fact that, under these conditions, alternating current 1s used to heat the 
valve filament, readers will realize that the consiantly changing value of the current 
corresponding, to the alternations is liable to give a constantly varying temperature to 
the filament. In many cases in practice the filament behaves sufficiently as a 
reservoir of heat and the alternations occur so quickly (fifty per second) that the 
temperature changes are not generally important. When these temperature changes, 
however, are important as with wireless valves, an additional electrode is employed 
which is not in electrical contact with the filament, but is assembled very near to it so 
that it becomes hot. This electrode is often in the form of a metal sleeve mounted 
over the filament and it incorporates enough metal to maintain an even temperature. 

The use of a transformer for energizing the main circuit of the valve means that 
alternating potential is applied to the plate instead of a constant positive potential as 
shown in the battery circuit of Fig. 132. Since the valve will ‘only conduct current in 
oneeflirection (i.e.e from the plate to the filament when the former is positive), 
it functions as a rectifier. 


A MAINS-SUPPLIED VALVE OSCILLATING CIRCUIT. 


An example of « mains-supplied valve oscillating circuit is shown in Fig. 133: 
There is an almost unlimited variety of ways in which connections may* be made to 
produce oscillations, and the example in the figure is only given to indicate how 
transformers may be used to replace the batteries and how high-frequency circuits are 
isolated from power-frequency ones. i ; 

The filament-heating transformer T: is shown connected direct to the mains with 
a variable resistance in the primary for regulating the temperature of the filament and 
hence the plate current in the valve. The regulating resistance is sometimes connected 

„in the secondary of this transformer instead of in the primary ; this is possible since the 

secondary winding is earthed to point E. A high-frequency* choke M, is connected 

* in the secondary (filament) circuit of this transformer to prevent high-frequency 
oscillations reaching the mains. 

The main transformer T: for energizing the high-frequepcy circuit is*connected 
to the supply by one of a series of tappings which enable different primary voltages to 


* The choking tion is due to the induction of an E.M.F. in the coil in opposition to the high 
frequency current. It will be remembered that the direction of an induced E.M.F. iS such as to 
oppose the current which produces the E.M.F. Since the value ‘of the induced E.M.F. is propor- 
tional to the rate of change of the current the choking effect will be great at high frequencies and 
small at low frequencies. Therefore the choke*effectively stops high frequency currents from the 
oscillating current but lets through low frequency currents of the filament heating curcit. 
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be utilized. The transformation ratio of T: will, of course, depend upon which tapping 
is employed. An auto-transformer may be introduced between the mains and the 
primary of the main transformer so that, with a fixed mains voltage, a variety of 
voltagts may be applied to the transformer. , This enables the voltage of the secondary 
ef the main transformer, which energizes the oscillating circuit, to be varied. 


Both the filament and 
main transformers operate at 
low (mains) frequency, 1.e., 
50/60 cycles per second and 
are provRled with iron cores. 

The main transformer 
will produce a voltage of the 
order of 4,000 volts across the 
secondary and will apply a 
potential of 4,000 volts to the 
plate qf the valve. Current 
will flow (in one direction 
only) between plate and grid 
and an oscillating current will 
be flowing in the circuit H.J. 
In order that the * high- 
frequency current shall not 
get back on to the main trags- 
Fig. 133. A form of valve oscillatfig high-frequency former, a highly inductive 

circuit. . choke coil M; is connected in 
the secondary circuit. 


The coils in the part of the circuit H J behave as the primary windings of the 
high-frequency transformer T» which, of course, has an air core. The secondary of 
this transformer is connected to the patient. The patient current which is measured 
on the ammeter A: may be varied as follows : 





(1) by altering the coupling (i.e. in effect, the distance) between the primary and 
s secondary windings of the high-frequency transformer ; e . 
. 


(2) by tuning the primary or secondary windings to resonance; or 
> D . . 
(3) by varying the voltage from the main transformer. 


Tuning (or the adjustment of the circuit to resonance) may be effected by 
variation of capacitance and inductance. 


^ The patient terminals of a high-frequency apparatus are taken to electrodes which 
are designed for one of the following principal meang of utilizing the high-frequency 
currents : 


(a) plate electrodes for application to the body for the transmission of diathermic 
currents through parts requiring treatment; 


° "n s f ; 
(b) a plate (indifferent) electrode and a surgical (active) electrode for surgical 
and coagulating work with diathermic currents; 


' (c) a gable to be coiled round or upon a part of the body requiring short-wave 
treatment ;*and 


(4) disc or plate electrodes which form the plates of a condenser between which 
the whole body or a particular member can be introduced to receive short- i 
wave currents. ‘ 


| í 
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COUPLING 


Two circuits are said to be cowpled when the oscillations in one of them are 
transmitted to the other. As observed previously* the closely disposed windings of 
a transformer have a high degree of coupliig. An auto-transformer has a maximum 
amount of coupling since the primary and secondary windings are, as it were, fused 
together to form a single winding having taps for input and output of electrical energy. 
Moreover, at power-frequencies the transfer of energy from one winding to the other 
is very efficient due to its use of a magnetic core. 


uo eG 


P * 

Fig. 134. Diagram lus- Fig. 135. Diagram illus- 

iratmg the imduclive coup- trating — anixed.— 1nduclive Fig. 136. Capacilative coupling in- 
ling ef two coils. and capacitative coupling. creased by condenser. 


eln transformer coupling the greater proportion of the energy received in 
the secondary winding is by magnetic induction, ut there is also another form of 
coupling operative at the same time. This is called capacitative coupling since the 
respective windings behave like the plates of a condenser and the insulation between 
them as a dielectric. 

With capacitative coupling the energy is transferred from one circuit to the other 
by the'electric field and, of course, very much smaller quantities can be transmitted 
by this means. In the case of medical work, iron cores are not employed in the high- 
frequency transformers and the amounts of energy intolved are smaller than with 
power transformers. 

A familiar exampfe of inductive coupling is seen jn Fig. 134, and ong of « capaci- 
tative and inductive coupling mixed in Fig. 135. Tħe straight wires, in the latter 
circuit have a little inductance® and therefore the circuit cannot be called truly non- 
inductive. . 


The capacitance represented by the two adjacent wires is small, since the areas of 
the wire “ plates " are small. If it is desirable to increase capacitative coupling 
between two such circuits a condenser may be connected as shown in Fig. 136. 

Now, the energy in the secondary circuit of a closely coupled pair may be such as 
te swing to a frequency governed by its own values of capacitance and inductance so 
¿hat it induces back into the primary its own frequency with the tendency to alter the 
primary frequency. Coupling giving rise tq this condition of affairs is oues 
known as critical coupling. 

In a manner similar to that explained when the subject * of the produstioh of 
oscillating currents was dealt with, high-frequency currents in a patient circuit may 
be weakened by ohmic resistance and hence thick wires are used. Radiation losses 
also occur by the escape of electric waves which do not thread any of the usefu? circuits 
involved in the apparatus. 

These .notes on coupling will, it is moped, present the elements of the subject to 





* RB J.P.M , 1938, vol. 1, New Series, p. 390, Nev. 
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readers unfamiliar with them and also assist readers to interpret the significance of 
circuit arrangements as indicated in wiring diagrams. 


The natural oscillation frequency of a circuit (and consequently its characteristic 
wave-length) can be measured by bringing a wavemeter alongside it. The wavemeter 
* consists essentially of a variable condenser and an inductance connected through some 
indicating instrument,such as an ammeter or a telephone. The wavemeter is brought 
near enough to the circuit required to be measured so that oscillations are induced in 
the meter. Now the variable condenser is adjusted until a maximum reading on the 
ammeter or loudest sound in the telephone indicates maximum energy swinging in the 
wavemeter circuit. The value of the capacitance for the chosengcondenser setting and 
the value of the inductance of the wavemeter are known and these correspond with a, 
particular wave-length in accordance with the relationship already stated.* 


A VALVE OSCILLATING CIRCUIT FOR SHORT WAVES 


The essential difference between 
high-frequency, apparatus for short, 
t medium and long waves lies in the 
design of the coils and condensers 
which make up the oscillating circuit. 
Readers will remember that wave- 
length is proportional to the pro- 
duct of inductance (L) and capacitance 
(C)**; therefore, if short waves» are 
required (with correspondingly high 
frequency), the product L C must be 
small. In practice, the values of both 
L and C are made small. The induct- 
ance coi] may have as few as two or three 
turns while the ‘comdenser has a 'eapaci- 
tance of the order of 0.02 microfaradt. 
The valve itself possesses capacitance 
and this quantity contributes to that of 
the valve oscillating circuit. For short- 

. mi wave and-ultra-snort wave work the 
Fig. 137. *À form of oscillating circuit'for short valve must be designed to have as low a 
ret capacitance as possible. 

Fig. 137 shows a ‘circuit arrangement for a ,short-wave set. Tuning of the 
oscillating circuit is often an operation requiring a delicate adjustment of distance 
between the coils or of their relative positions. Special mechanisms for coil movement 
are sometimes incorporated in apparatus to provide for this and graduated control knobs 
conveniently convert simple turning movement into* accurate tuning adjustment. . 





. 
* B.].P.M., 1938, vol. i, New Series, p. 319, Sept. d 
+t B.ALP.M., 1938, vol. 1, New Series, p. 319. Sept. 

t One microfarad eqfals the millionth of a farad. The farad is the practical unit of capacitance. 
The capacitance of a condenser is defined as the quantity of electricity necessary to produce a 
potential difference of one unit across its plates. Thus, a farad is the capacitance of a condenser 
into whick a coulomb of electricity must flow to produce a potential difference of a volt across the 
plates. A coulomb is the quantity of electricity corresponding to a current of one ampere flowing 
for ohe second. . ] 

As stated in B.].P.M., Nov., 1938, vol. 1, Néw Series, p. 390, the capacitance of a condenser 
depends upon the area of the plates, their separation and the material forming the dielectric. * 
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Although there are many high-frequency machines where no rectification is 
employed for the anode energizing circuit, this is not always the case. In Fig. 137, 4 
rectifier valve is introduced in the secondary winding of the main transformer. From 
a review of the literature of this subject # is evident that experimenters and manu- 
facturers have their own preferences regarding circuit connections, methods of couplinge 
of the patient circuit, the use or rejection of rectifiers in valve epergizing circuits, etc., 
and a detailed treatment of these matters would become a source of confusion instead 
of assistance in our attempt to put forward the main principles of the apparatus. 
References will be made to distinctive features of circuit design when particular 
examples of diathermi¢ and short-wave machines are considered in this series. 

t 


MEASURING INSTRUMENTS FOR USE IN HIGH-FREQUENCY WORK 


Voltage.—The measurement of voltage at high frequencies is a very difficult matter 
and in general may only be done by an indirect method such as primary to secondary 
turn ratio (knowing the voltage on the former) or by comparative capacitance currents 
to earth from a point fn the winding being investigated and a standard winding of 
known voltage and frequency. At present, voltage values do not seem to be very 
important althbugh experiments are being conducted by some physicists to ascertain 
the significance of voltage in application of short waves to the human body. 


Cutrrent.—Ammeters are used for measuring the current delivered to the patient 
circuit. Specialists in the use of diathermic and short-wave currents regard the 
ammeter as a useful guide to the electrical energy passed to the patient but emphasize 
the vital importance of observing the patient's physical reactions and other clinical 
data. 

The ordinary moving coil and moving iron instruments are unsuitable for 
measuring high-frequency currents and, therefore, hot-wire and thermo-couple type 
instruments are used. | : 


Details of the hot-wire type instrument were given in Part I of this series.* In this 
instrument it will be remembered that the heatjng of a wire carrying the current to be 
measured causes movement which is conveyed to an indicating needle. This type of 
instrument is not perfect for this work for, although the wire heating is indgpendent 

of frequency, the incidental capacitances inherent in the construction of thg instrumen. 
behave as shunts to the heating wire so that some of the current by-passes it, thus 
producing a false (low) readifg. This effect is greater the higher the frequency, and 
the shorter the wave-lengths employed. s ae 

Another form of high-frequency current ammeter employs the thermo-couple as the 
means of measurement. The principle of the thermo-couple was given in an earlier 
paper.f In this instrument a small element heated by the high-frequerfcy current is 
in contact with, or very near to, a junction òf two metals and the rise in temperature 
*of the junction sets up an E.M.F., which produces a small direct current. This 

* current, passing through a fine wire coil incorporated im the instrument, causes move- 
ment of an indicating needle in the familiar manner of a moving coil ammeter. Move- 
ments are also present in this type of instrument due to capacitative effects. , 

Temperatwure.—Yhe temperature rise of various parts of the body, particularly in 
cavities where access of an instrument is possible, can be measured by the pyrometer. 
This instrument mcorporates thermo-junctions at the point applied to the body, and 
these junctions are electrically connected to an indicating voltmeter or*ammeter, 
calibrated directly to read degrees centigrade. á 





E B.J.P.M., 1937, vol. 12, p. 55, July. * 
+ B.J.P.M., 1938, vol. 1, New Series, p. 277, August. . 
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PSYCHOLOGICAL FACTORS IN PHYSIOTHERAPY—continued from p. 46 


The commonplace, the obvious, the rational, the arduous are all elements in etiology 
and treatment that these people eschew. 


. 
Psychological Difficulties 

In conclusion, I Would venture to remind you that the physical therapy specialists 
have a psychological difficulty within themselves. In a sense every specialist bas this 
difficulty, that is, that he has an unconscious bias towards his own department and his 
own methods. The best analogy comes from climatology. On this subject I speak 
with some assurance, because 1 practised for some time ın a foteign health resort. I, 
slowly began to perceive that I rarely or never saw a patient who, in my opinion, would 
do better in any other climate. I then had to face the fact that my vested interest in the 
climate of that particular resort was inducing sich a strong bias as to render My 
discrimination deplorably ineffective. It is the same with you. Not only have you a 
vested interest in your speciality like every other specialist, but most of you have a very 
serious vested interest in yourequipment. Far be it from me ¢o suggest that you have 
in consequence become panacea-mongers, and that you knowingly attempt to cure every 
patient that comes to you by physiotherapy. Nevertheless, I submtt with all deference 
that, in the nature of things, the physical therapy specialist is more liable than most 
specialists to that unconscious bias which tends 10 warp diagnostic discrimination. 
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PHYSIOTHERAPY AND ORTHOPZEDICS—continued from p. 50 


position puts the ligament on the stretch and causes pain which is felt at its upper 


attachment. 


As in the case of the ankle joint, we have the same choice of forms of 


treatment, of which the simplest 1s not physiotherapy, but the injection of a local 
anesthetic followed by firm strapping, wedging of the inner side of the sole and heel 


and full activity. 


(To be continued) 
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The title page and index to Volume I of the 
New Series of the British Journal of Physical 
-Medicine is published with this issue and 
included in all subscribers’ copies. The publica- 
tion of this index is a confirmation of the 
increasing scope of physiotherapy gnd the grow- 
ing British interest in the subject. 

For subscribers who wish to have their copies 
bound, the®Publisher has available cases in red 
cloth lettered in black. Cases ate made in two 
sizes: (a) to take title page and index, reading 
matter plus advertisements ; and (b) to take title 
page and index amd reading matter only. 
Full particulars of prices, etc., fof binding cases 
and binding Volume I of the New Sertes is 
published on advertisement page vi. To com- 
plete volumes for binding, back numbers of the 





Journal can be supplied to subscribers at the 
subscription rate. 


e 
Electrolysis 


A. C. Cipollaro (Jour. Am. Med. Assocn., 
1938, cxi¢ 2488) considers electrolysis is the only 
remedy for curing hypertrichosis safely and 
adequately. Hairs should not be removed from 
an inflamed area; the smallest amount of cur- 
rent that will permanenily remove hair should 
be employed; contiguous hairs should not be, 
removed at one sitting. The needle must pass 
through the orifice of the follicle and should not 
be lett in the follicle longer than necessary. The 
parts to be treated should be cleansed with soap 
and water, then with a fat-solvent, and finally 
swabbed with alcohol. After treatment is con- 
cluded the skin should be swabbed with alcohol 
and dried and a calamine lotion containing 1 
per cent. phenol should be applied for from 24- 
48 hours. Moles and nevi are also best treated 
by electrolysis. i 
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THE WORLD'S NEWS ANDÉ VIEWS ON PHYSICAL MEDICINE 
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AL REVIEW 


THE PHYSIOLOGICAL ASPECTS OF RHEUMATISM 
Report of Meeting 'of the Physical Medicine Section of the Royal Society of 


Medicine, January 2oth, 


At a meeting of the Section of Physical Medi- 
cine of the Royal Society of Medicine on January 
20th, Professor SaMSON WRIGHT gave an address 
on the physiological aspects of rheumatism. He 
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when the pain involved deeper visceral 
somatic structures, 

Three kinds of somatic pain existed, arising 
respectively from the skin, the muscles and the 


or 


-began by discussing the problem of the tendons. Skin pain, however produced, was 
mechanism of the sense organs which he said always esséntially of the same quality. If the 
had been “investigated in recent years by Adrian pain stimulus was brief, the patient felt a 


and other physiologists, using especially electro- 
physiology; a number of general principles had 
emerged which were comparatively clear and 
straightforward. The intensity of any sensation 
seemed to be associated with the frequency of 
impulses in the sensory nerves. If this was 
of low frequency the intensity was low, if high 
—say 5@ or 100 per segond—the intensity was 
correspondingly high. The extent of the sensa- 
tion depended on the number of nerve endings 
and nerve fibres put into action at any moment, 
and, therefore, of the area of cerebral cortex 
“which Was activated. E 

The most difficult problem of all was to 
account for the quality of sens&tion. The 
frequency of the impulses, the number of fibres, 
the anatomical connexions did not, help in 
understanding this; it depended on some 
mysterious characteristic in some region of the 
brain, but as to which area of the brain was 
involved in the conscious sensation ef pain, 
there were still disputes. Pain was, therefore, 
*a sensation in itself, not merely an intensifica- 
tion of other sensations. Sir Thomas Lewis 
had suggested that a complete description of 
pain should comprise a statement of its severity, 
its kind or quality, and its relation to time, 
locality, and circumstgnces. The duration and 
intensity might be of great diagnostic value, 
and so might the localization, though the local- 
ization of pain was difficult, particularly if a 
considerable time had elapsed between the ap- 
preciation of the pain and the examination, or 


pricking pain; if more prolonged, a burning 
pain. The muscles had pain sensations of their 
own, elisagreeable, continuous, fluctuating in 
intensity, often diffuse and difficult to locate, 
but the patient could usually distinguish them 
quite clearly from skin pain. A point of jm- 
portance with referente to muscle pain was that 
it might be referred to distant parts. A third 
pain was that which was felt in the tendons, 
fascia, and periosteum. This was sometimes 
called web-pain because it was analogous to 
that produced by pinching the webe between 
the fingers Perhaps the most intgresting form 
of deep pafn was that produced in muscles by 
ischemia. This could be produced by obstruct- 
ing the circulation, to a limit and exercising the 
limb. After a short period pain set in and 
became increasingly severe and ultimately quite 
intolerable. It was not due to spasm of the 
blood vessels beyond the point of occlusion, 


“~because actually the vessels beyond that point 


37 


underwent dilatation. It was not due to mus- 
cular tension? and analysis suggested that ii 
was probably due to some chemical products; 
perhaps some metabolite was formed which, so 
long as the circulation was intact, could be 
combusted or removed, but under conditions of 
ischeemia the metabolites would accumulate and, 
on reaching an adequate concentration, pain 
was produced.e 

Professor Wright then went on to dfscuss 
what he described as the rather obscure 
chemistry of muscle injury or activity leading 
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to the liberation of substances which might 
produce not only local, but reflex, effects and 
chemical effects at a distance. From this he 
turned to some considerations of massage. 
Superficial stroking was said to improve the 
cutaneous circulation, especially by promoting 
flow in superficial veins And lymphatics. These 
claims ought to be examined critically in the 
light of current physiological knowledge. A 
very hght stimulation acted directly on the 
capilaries of the skin, resulting in a contrac- 
tion of the capillary wall. If the stroking was 
more vigorous it would produce a varying degree 
of vaso-dilatation, depending on the strength 
of stimulation employed and the susceptibility 
of the subject. The reactions resulting from 
stronger stroking seemed to be due to the 
liberation of a histamine-like substance in the 
skin, or some unstable precursor. The capillary 
dilatation was due to a direct action of this 
substance on the capillaries. It was probably 
inaccurate to stress excessively the eflects of 
this kind of stroking on the flow in the 
lymphatics, because, judging from experiments 
in normal animals, the resting rate of flow in 
the lymphatics was very small as cempared 
with that in the veins. It was improbable 
that this mechanical effect on the lymphatics 
could contribute very much to facilitating fluid 
exchanges. With regard*to reflex effects, ade- 
quate and properly-controlled clinical investiga- 
tions were somewhat scanty. Deep stroking 
would produce greater mechanica] effects and 
possibly influence the underlying viscera. But 
minute éissue damage from deep stroking might 
liberate metgbolites in sufficient number to enter 
the blood stream and produce effetts at a dis- 
tance. The sweeping claims made for com- 
pression and percussion movements also needed 
to be examined critically. The degree of mus- 
cular aclivity introduced by massage, local or 
general, was too small to be measured. "There 
were no significant changes in the blood. Some 
local effects were produced in the muscle. Blood 
pressure might be raised by increasing the 
venous return or Jowered by local*vaso-dilatation 
in the muscle itself. 

With regard to artificial hyperpyrexia, a pro- 
cedure widely followed, *the pulse rate might 
go up to 160 per minute, the systolic blood 
epressure show variable changes, rising, but 
possibly Malling seyiously, and the diastolic 
pressure might fall even to zero which must 
advérsely affect the heart action. With this 
procedure the respiration might be seriously 
altered, long bouts of apnoea occur, and 
gencrally a kind of Cheyne-Stoke’s breathing. 


| 
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Probably the most important changes in arti- 
ficial hyperpyrexia were those in the blood due 
to water loss. Unless that water loss was 
compensated for, not by the administration of 
water, but of saline, trouble was likelv to arise. 
He thought the blood changes in electro-pyresia 
had not been studied adequately, but various 
changes occurred in the body under conditions 
of extreme heat and it would certainly be worth 
while to make an extended study of them all. 


In the course of a®short discussion, Dr. KERR 
RUsSELL referred to a method of artificial hyper? 
pyrexia used at the National Temperance Hos- 
pitalewhich was muth'more comfortable tq the 
patient than previous methods It was a 
method whereby nebulized hot water was em- 
ployed, so that there was less sweating, and 
consequent less lóss of salt. With the earlier 
methods the patient suffered a good deal from 
muscle cramps, which did ot now occur. 


Dr. C. W. BuckLrY referred to a condition 
which patients called *' the fidgets.” , This was 
a sensation, chiefly in the calf muscles, gener- 
aly arising when one was trying to drop off 
to sleep and might become almost intolerable. 
It suggested a minor degree of that form of | 
muscle pain which occurred if a muscle was 
exercised after the circulation had been ob- 
structed. It seemed to be due to some products 
of muscle metabolism, and yet, bearing in mind 
that the trouble octursed when the müscle was 
at rest, what were they? 


Sir Wit.LiIM WiLLcox said that Professor 
Wright had given an excellent physiological 
description of the vanious lorms of masgage but, 
after all, they all knew that the proper appli- 
cation of massage did a great deal of good, and 
the proof of the pudding was in the eating. 

Professor GEOFFREY HoLmes referred to the 
lack of {ext-books on physiology likely to be of 
service to practitioners of physical medicine 


Professor WRIGHT, in reply, said that he 
had not intended to cast aspersion on the results 
of treatment, but it seemed to him always’ a 
mistake to offer some facile explanation of suck 
results, or to put forward some pseudo-scientific 
hypothesis. It was much better to say frankly 
that the treatment was empirical. He felt 
strongly the unhappy position of the massage 
student, who was beigg taught a mass of 
pseudo-scientific facts to which very few people 
would be prepared to swear. It would be 
better to teach them as craftsmen simply to 
carry out certain manipulations, knowing that 
such manipulations, without any particular 
reason, led to certain results. 
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ROYAL SOUTH HANTS AND SOUTHAMPTON HOSPITAL: 
OFFICIAL OPENING OF NEW MASSAGE AND ELECTRICAL DEPARTMENT, 


4TH FEBRUARY, 1939 ; 

Evidence of progress by British Voluntary of the rooms and the new equipment. ‘The 
Hospitals in spite of financial difficulties comes ultra-violet equipment, consists of the well- 
from Southampton, where, after speeches by known, Philips Biosol lamps. — Ultra-violet rays 
ihe Mayor, an address from the Chairman of are used for a wide variety of purposes, some- 
the Committee of Management and a report,by times as a general tonic when the spectrum of 
Dr. D V. Rice, Mrs. Liogef de Rothschild, in the lamp should resemble as closely as possible 
a few well-chosen words, declared the new the spectrum of midsummer sunshine, and at 
department open. Sister Reeves then handed other times for intensive treatment to induce 
a cheque for 4500 to Mr, C. F. Hiscock, the rapid erythema. With the Biosol both condi- 
Chatrman of the Executive Committee of the tions can be treated with the same lamp. The 











. us e. " 
The New Ultra-Violet Irradiation Trealmen! Room at the Royal South Hants and Southampton 


* Hospital. " 

. . . 
Centenary appeal, a striking tribute to the “ Dorno "''Qlter can be placed over the burner 
lovalty of the staff to the Hospital. and will cut off the shorter wave-lengths ; simply 

'The new Massage and Electrical Department by removing the filter the full spectrum of the 
is by no means a new departure of the South- lamp is used. Other advantages claimed for 
ampton Hospital, but rather the finding of a the Biosol lamp are that the burner, containing 
new home for up-to-date equipment and an ex- such a minute quantity of mercury, is free from 
tension of treatment facilities. The first danger of causing cracking of the lamp, and 
department was inaugurated in 1908, and during the special type of reflector increases the size of 
the first year 198 patients were treated? The the field which can be irradiated at one time. 
efficacy of electrical treatment and the coffi- The 12 compined-treatment tables which have 
dence now placed in this treatment medium are been installed at the Hospital are also supplied 
evident from the fact that more than 30,000 by Philips. Each table gives 20 different com- 
treatments were given during 1938. In 1908 binations of galvanic, faradic and esinusoidal 
there was one sister, who, as part of her duties, current and permits of the treatment of a wide 
had to look after the X-ray plant. Now there range of diseases. Being easily manipulated, 
is a fully qualified sta& of seven in this depart- they simplify and accelerate the work of the 
ment alone. staff. . hj 

Sister Chidgey, who has been with the Hos- The Royal South Hants and Southampton 
pital for nine years, was responsible for the Hospital is to be congratulated on their enter- 
organization of the new department, and  * prise in providing such a fine physiotherapeutic 
démohstrated to those present the airy lay-qut department. . 
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OPENING OF WOOLWICH 


On Saturday, the 14th January, Lord Horder 
opened the magnificent new Health Centre of 
the Metropolitan Borough of Woolwich. This 
establishment, which cost £18,000 to build, is 
equipped for the working of electrotherapy, 
massage, dental and chiropody clinics, ortho- 
pædic treatment, maternity and child welfare 
work and school medical services. A note- 
worthy feature is the provision of air-raid 
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CENTRAL HEALTH CENTRE 


shelters. | 

The special treatment rooms, five in number, 
comprise an orthopzedic room, two for electro- 
therapy and massage, one dressing room and 
one bathroom. In the walls of the electro- 
therapy rooms a Faraday cage has been con- 
structed to prevent interference with neigh- 
bouring wireless sets by short-wave therapy 


apparatus. . 





ST. JOHN CLINIC AND INSTITUTE. OF PHYSICAL MEDICINE, 
ANNUAL REPORT FOR 1938 


An examination of the Annual Report for 
1938 of this well-known London Clinic clearly 
»hows the important work being carried out in 
physical medicine, and the excellent results 
being obtained therefrom In the Light 
Department, for example, 44,283 treatments: 
were given during the year for a variety of 
local and general conditions. In the Balneo- 
logical Department, 6,729 treatments, including 
foam baths, foam baths with CO,, aerated and 
brine baths, peat baths and vapour baths, were 


given. The Electrotherapeutical Department, 
which is equippe@ with sinusoidal apparatus, 
galvanic batteries, pantostats, faradic batteries, 
diathermy and  ultrashor&-wave machines, 
administered 56,938 treatments. In the Special 
Departments, such as the Ear, Nose and 
Throat, the Inhalation, the Gynecolégical and 
the Intra-pelvic Diathermy Departments, great 
activity also took place. In all, 139,319 éreat- 
ments were given by the various departments : 
during the year, and the number of new 
patients received was 3,171. 


ASTHMA RESEARCH COUNCIL—REPORT OF PROGRESS DURING*1938 


In the report of progres, during 1938, ghe 
Asthma Research Council describes the results 
obtainede from the study of small but carefully 
selected groups of patients. It was found that 
general treatmept alone gave at least as good 
results as general treatment combined with 
desensitization to inhalant ptoteins, and better 
than desensitization alone. The preliminary 
work carried out on the use of vaccines does 
not indicate that there is likely to be any great 
confirmation of their therapeutic value in 
asthma. On the other hand, very clear evidence 
has been adduced as to the imp&rtance of the 
psychological factor; this was particularly 
shown by éhe effects of employing normal saline 
only in rhinorrheea. Of*32 patients, 13 were 


4 
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Tht Minister of Health, the Rt. Hon. Walter 
Elliot, M.P., has accepted the invitation to act 
as President of the Public Health Congress to 


cured or much improved, 6 showed some im- 
provement, and 13 none; these were better 
results than those obtainel in 1936 with a 
soluton of mixed inhalant proteins. “In 1939 
an investigation will be made on the effects of 
pollen desehsitization in hay-fever. The stafi 
of the clinic also propose to study in greater 
detail the non-allergic factors which may deter- 
mine the individual attack of asthma. The St. 
"Thomas's Clinic have found short-wave therapy, 
especially if associated with breathing exercises, 
to be of curative value in chronic rhinorrhea. 
Many other interesting features of asthma 
research are described in this Report, copies of 
which may be obtained free from the Asthma 
Research Council, c/o King’s College, Strand, 
London, W.C.2. 


^ROYAE INSTITUTE OF PUBLIC HEALTH AND HYGIENE 


be held by the Royal Institute of Public Health 
and Hygiene at Hastings, from 23rd to 27th 
May . 
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MEDICINE 


Abstracts. from Recent Literature 


Intra-Oesophageal Diathermy in Dysphagia 
and Cardiospasm 
M. Brunner (Arch. Phys, Ther., 1938, xix, 
671), has devised a diathermic intra-cesophageal 
,Probe-electrode for use in cases of dysphagia 
"and cardiospasm. This apparatus consists of a 
fairly strong cesophageal rubber tube, which has 
attached to its lower part a balloon of efectric 
conducting material. Through the tube there 
runs a conducting wire, the end of which sur- 
rounds the tube in the shapg of a broad ring in 
the interior of the balloon. An opening in the 
distal end of the jube enables the balloon to be 
filled and the liquid to be removed. The tech- 
nique of its use is as follows: The balloon is 
placed ir» contact with the lesion, the end of 
the wire is connected with one terminal of the 
diathermy apparatus and the other lead is 
attached to two medium-sized lead plates fixed 
to the back and chest of the patient, The dia- 
thermy current is switched on, the tube filled 
with a solution of salt water, after which the 
current is increased. The author finds in the 
264 cases treated, 207 (78 per cent.) completely 
recovered ; 27 (10 per ceht) completely recovered 
but had relapses caused by psychologic trauma 
or other diseases; 19 (8 per cent.) showed dis- 
tinct improvement: and 3 ( per cent ) gave no 
eresult „Physical therapy ges the best prospects 
of healing. In spastic symptoms, internal dia- 
thermy should be used with simultaneous dila- 
talion; with atonic symptoms, internal and ex- 
ternal faradization should be employed, and in 
neurasthenic and hysterical symptoms? internal 
treatment should be combined with the d’Arson- 
val high-frequency current. 
N.B.—The figures given only account, for 256 
cases and the percentages amount to 97 per cent. 
e—bslracis Editor. 


Hyperpyrexia in the Treatment of Ocular 
Syphilis 
A. N. Lemoine (Arch. Phys. Ther., 1938, xin, 
75), reaches the following conclusions after 
the treatment of interstitial] keratitis, syphilitic 
neuro-retinitis, primary optic atrophy and 
chorio-retinitis by means of hyperpyrexia pro- 
duced by the hot bath. Fever therapy relieves 
the symptoms, clears up the salmon patches and 
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the corneal epaeities. more rapidly than any 
other treatment; by following it up with chemo- 
therapy the disease seems to be arrested per- 
manently, The perivascular infiltration and 
swelling of neuro-retinitis clears up more 
rapidly with fever therapy than by any other 
treatment, and when it is followed by chemo- 
therapy there have been apparently no recur- 
rences. Fever therapy arrests primary optic 
atrophy in many cases and improves the acuity 
and field of vision in some instances. Fever 
therapy, produced by the hot bath, is as c- 
cient as that produced by cabinets or malarial 
parasites, but the results are not quite so 
rapidly produced as by the latter. 


A New Type of Mercury Glow-Lamp 


R. Kovacs (Arch. Phys. Ther., 1938, xix, 
661), describes his experiences with a new type 
of ultra-violet generator. This is a filament- 
controlled mercury-vapour lamp, operating at 
very low pressure, with a very thin window 
capable of passing radiations as short as 
1,850A. The filament, which is 
engrgized, is of the high emission type, flanked 
by two andde plates connected respectively to 


+ 
separately 


the middle and ends of a small transformer, 


maintaining a sixiy-cycle arc. The envelope or 
bulb is of high transmission glass and the thin 
window, an indrawn bubble About 1/1,000 ol 
an inch thick, serves to maintain the vacuum 
while offering Very little fillering effect to the 
short wave-length radiation. Emission of 
energies between a wave-length of 5,790A and 
1,850A are recorded by the spectrograph. The 
entre radiation shows ultra-violet rays, 55 pel 
cent., visible rays 10 per cent., and infra-red 
rays 35 per @ent. Exposures were made with 
the lamp ovec normal skin areas for five 
minutes and a diftuse erythema f[gllowed at 
once. In due course the erythema disappeared 
without leaving any pigmentation or causing 
any blistering. If the exposures lasted for ten 
minutes the erythema apptared in gthe same 
lime as in the case of the shorter exposure. 
There was a slight peeling but no blistering, 
and, later, slight pigmentation. An exposure 
of 20 minutes produced the same erythema, 
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which lasted for two weeks, and pigmentation 
was visible for six weeks. The author reports 
his clinical results with this lamp on pyogenic 
affectians, such as impetigo, sycosis, furuncle; 
on fungus and parasitic diseases; on ulcers and 
wounds; and on a numbrr of miscellaneous 
affections, such as adenitis and eczema. His 
results compare favourably with those obtained 
by other apparatus; pain was quickly relieved 
in some cases of ulcer and minor skin affec- 
tions, and the lesions cleared up rapidly. 


Sciatica and Its Treatment 

W. Harris (Brit. Med. Jour., 1938, ii, 1,245), 
describes the types of sciatica, then discusses 
the etiology, diagnosis and treatment. The 
latter varies according as the type is low or 
high. The low type is due to lesions in the 
neighbourhood of the sciatic notch, and the 
high to lesions in the neighbourhood of the 
intervebral foramina, around the fourth and 
fifth lumbar nerves. In the low type, rest in 
bed is essential and radiant-heat or infra-red 
irradiation often gives great relief. Short-wave 
therapy has been found to be of value when 
other treatments have failed, but the ‘author 
has not as a rule found diathermy to be of 
much use. Galvanism often aggravates the 
pain in the acute stage, but may be of value 
in the chronic stage. Moist hot-packs or mud 
baths as employed at various spas, such as 
Harrogate or on the Continent, may be given 
in chronic cases. Rest in bed is essential for 
the acute cases. If the pain is very severe, 
* analgesids are necessary, with local applications 
of liniments.* The use of massive ipjections of 
novocain and saline may be used with great 
benefit. Other forms of treatment are dis- 
cussed, but do not come umer the subject of 
physiotherapy. 


. Elliott Treatment of Pelvic Inflammatory 
Diseases 

E. C. Smith (New Orleans Med. and Surg. 

Jour., 1939, xci, 351) reports on #3 ambulatory 


patients treated by the Elliott method. The 
cases are divided into eight groups (1) Acute 
and sub-acute salpingitis} specific, 12 cases. 


The acute stage must be treated at home until 
this stage is over. The results were good in 
ten cases fand fair ip two; average number of 
treatments twelve. (2) Subacwte salpingitis, 
non-specific, 14 cases: the results were about 
the same as in the first group. (3) Chronic 
salpingitis, 17 cases: in seven cases the results 
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were good, and in ten fair; a major surgical 
operation was necessary in eight cases. (4) 
Post-abortion parametritis, 8 cases: seven 
became symptomless and the other patient 
stopped treatment too soon (5) Post-parietal 
parametritis, 8 cases: six responded well, and 
in two cases the results were fair. (6) Endo- 
cervicitis, 7 cases: results were fair in four; 
there was no improvement in three. (7) 
Vaginitis, senile, 3 cases: results were fair in 
two; no improvement in one. (8) Post-opera- 
tive inflammation, 4 cases: good in three; fair. 
in one. 

The temperature of the water should not be 
over %15° F. at the beginning, and shoulde be 
gradually elevated at the rate of 4-1° per 
minute until tolerance of the patient is obtained 
or not more than 4125? F. or 130° F. The 
duration of the first treatment should usually 
be 15 minutes, the second 15-25 minutes, 
third 25-30 minutes, fourth 35-45 minutes, and 
no treatment should be longer than an hour. 


Treatment of Arthritis by Artificial Fever 
Therapy 


H. B. Gwynn (Rheumatism, 1939, i, 17) 
chiefly uses artificial fever therapy in the treat- 
ment of gonorrhoeeal and non-specific infectious 
(rheumatoid) arthritis. He uses the Kettering 
hypertherm. Patients ovpr 60 years of age, those 
with cardio-vascular disease or renal affections 
are not suitable. The patient is put into the 
chamber, heated to 130° F.' with a relative 
humidity of nearly 100 per cent. In 14 hours 
the patient’s temperafure rises to 106.6° F. to 
107° F., which is the maximum for treating 
gonorrhoeal* infections: morphine is generally 
required as a sedative. During the treatment, 
about 2-5 litres of iced saline solution should 
be drunk. The length of time employed 
depends on the patient's condition. 76 cases of 
gonorrhceal arthritis were treated: the avcrage 
number* of treatments were four, with six to 
eight hours of fever varying from 106.6" F.-107° 
F. 'The average interval of treatment was three* 
days, the average number of hours of effective 
fever was 24; 61 cases improved, 8o per cent. 
or more within two weeks of the conclusion of 
the fever therapy. Ten cases of non-specific 
infectious (rheumatoid) arthritis were treated, 
the average number of treatments being five, 
each consisting of five hours of fever between 
104' F. and 106' F., making a total of 25 
hours; five patients improved 80 per cent. or 
more, and three 50 per cent. or less. y cw 
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Physical Fitness Campaign — 
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REVIEWS of BOOKS on 


Essentials of Medical Electricity 


Essenlials of Medical Islectrictly. By E D. 
Cumberbatch, B.M. (Oxon) D.M.R E. 
(Camb.) (Eighth Edition), 528 pp., 147 
illus. and 15 plates. Price 12s. London, 
1939: Henry Kimpton. 

In the course of its seven previous editions, 
this book has been so much enlarged and its 
matter continuously brought up to date that its 
modest title hardly does justice to its complete- 
ness and merits in its present form For, from 
being a mere exposition of the elements ol its 
subject, it has developed into a most exhaustive 
text-book. Its recurrent publication in so many 
editions affords the best possible evidence ol the 
need for such a book, and the name ol its 
author is the best guarantee ol the authoritative 
nature of its contents. 

The early chapters call only for appreciative 
commendation and offer little or no ground for 
disagreement. They exhibit much painst&king 
and exhaustive consideration, and can be read 
with advantage by the student of electrotherapy. 

In the chapters dealing with galvanism, and 
that dealing with ionization, Dr. Cumberbatch 
follows the orthodcx path, and it is very grati- 
lying to notice that the many preposterous 
claims which recurrently appear in «relation. so 
the action of the galvanic current, despite the 
fepeated @&xposure of the fallacies that they 
involve, find n® place in the pages ol his book. 

There are, however, many advanced workers 
who may differ in detail {from the views ex- 
pressed by Dr. Cumberbatch, and» who may fail 
for instance to sec the necessity for a distinc- 
uon between Galvanism and ‘ Ionization " 
(one of the most faulty of even medical terms), 
Galvanism needs tor its administration through 
the dry skin of the patient some solution con- 
taining 10ns to transport the curent. And, 
whether the ions contained in this solution. are 
possessed ol distinctive therapeutic properties or 
whether théy are comparatively inactive, the 
application is that of galvanism, and itis certainly 
not “ ionization," which 1s an entirely different 
plienomenon. The term “ionization,” when 
employed & this comnection, is faulty; since 
when gorrectly applied, it connotes an effect 
entirely opposite to the sense in which it is here 
used. The wrong use of this term has led to 
much confusion and misapprehension in the 
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past, and its almost universal adoption is in- 
sufficient justification for its continued mis- 
application. 

In chapter xi of this edition the author intro- 
duces for the first time the subject ol ** Galvanic 
Acupuncture." This method was first described 
by a French writer, Sarlandiere, in 1825, and 
a year later, in this country, Majendic wrote 
a book describing it. The technique has some- 
what altered. Majendie*employed two needlps 
of steel or platinum He was an exceedingly 
bold operator, for he plunged his needles 
through the eyeball into the optic nerve. 

As might have been anticipated, Dr. Cumber- 
batch devotes especial attention to the high- 
Irequency current, a subject which he has done 
so much to advance by his researches and 
publications, and upon which he consequently 
writes with so much authority. The 134 pages 
which he devotes to these currents form a com- 
plete and reliable resumé of their nature *nd 
action. 2 

In the chapter on the current derived from 
the static electrical machines, we are very far 
from being in agreement either with the views 
expressed on the nature or the therapeutic 
effects of these treatihenes ; this 1s specially the 
case when the author deals with the static 
charge or bath. We are, indeed, forced to the 
conclusion that Dr. Cumberbatch’s views have 
been influenced by wogking with an inefficient 
machine, incapable of an adequate output. It 
is obvious that a treatment which necessarily 
depends upon a very high voltage cannot be 
efficiently administered by means of a machine 
which is 4ncapable of rendering the necessary 
high electrical tension. The static machine is 
one of the most valuable instruments employed 
in electrotherapy and is capable of yielding 
results unobtainable by any other means. A 

An index of treatments occupies 50 pages; 
this is no mere empirical enumeration of the 
ireatments suitable for a large number ol dis- 
eased conditions, lor it explains in detail the 
methods advocated and thei- mode of action. A 
most useful chapter on Physical Principles 
concludes the book. . 

This book is fully illustrated, is so carefully 
produced, and is so comprehensive, that it can- 
not lail to appear in many more editions, and 
thereby aid the student and advance the develop- 
ment of electrotherapy. Ww. J. 1. 
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= Manipulative Surgery 


N page 66 of this issue of the Journal Sir Morton Smart gives a very interesting 
and informative account of manipulative surgery and clearly shows how this. 
much maligned subject can be employed with great benefit in the treatment of 

joint diseases. 


Although manipulative surgety rightly comes within the province of physical 
medicine, to many general practitioners the subject is still looked on with suspicion. 


at 3)» 


The tardy recognigion ın '' respectable °” medical circles of manipulative surgery 
as a useful adjunct to orthopaedic practice, was due to the fact that orthodox medicine 
for long would not stoop to investigate a subject which was practised with widely vary- 
ing degrees of efficiency by the '' bonesetter ’’ and was, therefore, presumably un- 
worthy of notice. 


It is true that a bewildering multitude of worthless forms of treatment is constantly 
being advanced, not only by laymen, but sometimes by members of the medical pro- 
fession itself. To examine all the often preposterous claims would require a vast 
amount of time and labour, which might be better directed to original controlled 
research. 


Yet a careful sifting of all new forms of therapy which show some reasoned or 
insistent claim to investigation would appear fo be wise. Only by such careful examin- 
ation can the danger be averted of passing over something that is worth adding to the 
sum of accredited medical science. . . 


Although the esedrch laboratory and the hospitalclinic are the most fruitful fields 
in which to discover new therapeutic principles and to determine thelr applications, 
it is a fact that sometimes, by chance or design, outside their ambit in the field of general 
practice and even in non-medieal walks, something of true and permanent value is 
evolved. One need not remind the reader of the magnificent contributions to cardiology 
of Sir James Mackenzie, worked out in the course of general practice. 


- A lively curiosity and an open mind should form the basis of all scientific endeavour. 
Only by examining all likely methods can the gold be Separated from the dross, and 
those methods which are found to possess intrinsic value be added to orthodox medicine 
instead of being left for exploitation by the unqualified or by jhe downright quack. 


Physical medicine generally has in the past suffered from this inanition on the 
part of the medical profession generally. True, the position has greatly improved ard 
the subject has as a whole been adopted in principle. There 1s, however, rooM for vast 
improvement as far as its adoption in practice is concerned. It is to the support of the 
general practitioner that we must look fer its ultimate wide-spread use in the many 
tortditions in which it can offer such valuable preventive, palliative and curative 


benefits. 
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MANIPULATIVE SURGERY 


* By SIR MORTON SMART, K.C,V.O., C.V.O., D.S.O., M.D. 
Manipulative Surgeon to H.M. The King 


HE general principles and the beneficial effects of manipulative surgery when 
applied to correctly selected cases have been well known and recognized since 
the earliest days of organized medicine. This valuable therapeutic method, 

however, has, until comparatively recently, been sadly neglected by the profession 
and has in consequence remained a domain which the orthodox practitioner has feared 
to explore. ° evt 


Manipulative surgery is a method of treatment employed in association with other 
treatment or as a preliminary to other treatment, and in general deals with local condi- 
tions of bones, joints, and muscles including conditions involving impairment of 
mobility, and displacement of structures. There are many pitfalls which can only be 
avoided by a sound knowledge of medical science and the experience founded on it; 
and to apply manipulative treatment indiscriminately is unscientific; the results may be 
helpful, useless, or positively dangerous according to the kind of case in which it is 
employed. 


From a long experience of manipulating joints crippled by adhesions my conelu- 
sion is that, if adhesions are succes8fully freed, and, if this procedure is immediately 
followed by coaxing the joint through its range of movements in all directions, and 
by treating all the muscles of the joint efficiently by graduated muscular contractions, 
the end-result in every correctly-selected case will be complete restoration of function, 
both as regards range of movements and muscular power. 


The main line of treatment of joint injuries has for long been regarded as Veing 
essentially based on rest, in spite of the knowledge that inflammation normally causes 
the production of coagulable lymph which is followed by adhesions, and that the 
binding together of parts during the formation of adhesions must,be encouraged if the 


inflamed pafts are unduly rested. This doctrine of ‘‘ rest”? received the unqualified * 


support of the majority of the leading surgeons of the Hupterian period, who, although 
admitting that inflammation and its late effects caused serious dysfunction of joints, 
strenuously opposed movénfents of a joint while any sign of inflammation existed. 
They held firmly to the belief that rest would ultimdtely end in the recovery of the 
injured structures and the restoration of joint function if voluntary movements of parts 
were withheld while evidence of inflammation persisted, and were only encouraged 
when all signs of pain and swelling had subsided as éhe result of such rest. 


Owing to the element of pain in injury, this treatment by rest was not unnaturally , 


encouraged and supported by the average patient and so it came to be believed that, 
generally epeaking, a painful and swollen part should be rested until all signs of pain 
and swelling had disapfeared, no matter how long the time necessary might be. Thus 
the disastrous effects of the formation of adhesions, with their capacity to limit the 
range of normal joint movements, were not fully recognized and consequently as 
happens 4o-day this type of case drifted into the hands of the unqualified bone-setter, 
or his modern counterpart, 'the osteopath, and, although it was well known that 
permanent injury frequently followed their manipulations, it was equally well known 
that many cases were successfully treated. "But in the cases thus successfully treated 
the generally accepted explanation that the ‘‘ cure "" is dependent on replacement of à 
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displaced bone is fallacious, the more correct explanation being that adhesions have 
been successfully freed. But much prejudice still exists in spite of what has been 
achieved by the application of scientific principles, and the unfortunate resulteis that 
those whose work to-day lies in the field bf manipulative surgery know only too weld 
ihat there are countless cases partially or permanently crippled by adhesions which 
could be cured or alleviated if they were given the opportunity of skilled 
manipulative treatment. 


Definition and Basis of Manipulative Surgery 


. : e. i . 
Manipulative surgery may be defined as “ the art of manually moving a joint 
throughout its full range of movements in all directions with the designed object of 
overcoming resistance to its normal movements arising from certain pathological 
causes.” 


Manipulative surgery is based on three main essentials : 


(1) A sound knowledge of the anatomy, physiology and pathology of joint 
Structures : 

(2) A knowledge of the normal range of movements of all joints : 

(3) A capacity to diagnose as accurately as possible the probable pathological 
causes of interference with the normal range of joint movements. 


From this knowledge and capacity combined with constant practice in handling 
joints in health and disease, it is possible to develop an acuity of touch essential to 
success in manipulative surgery. Generally speaking the type of case most amenable 
to treatment by manipulation is that in which the main pathological cause of inter- 
ference to joint movements is the presence of adhesions. The various complicated 
structures that form the joints of the body each and all have an important part to play 
during joint movements and, by their arrangement and action,*the special movements 
for which a joint is, designed are performed painlessly and with the least amount of 
frictibn. 

Joint adhesions may be intra-articular or extra-artécular, or both may be present 
in the same joint, and bands of fibrous tissue of varying length binding two or more, 

Surfaces of a movable,part such as a joint may become lengthened by constant stretch- 
ing. “Such bands cause grave disability of a joint, and«he constant irritatión set up by 
attempted movements leads inevitably to loss of function and chfonic synovial 
inflammation with a collection of fluid in the joint sac, which in its turn results in 
serious and often permanent damage to other structures of the joint. 

By the mechanical interferénce with the blood supply caused by adhesions in 
muscles and other soft structures, changes in their histological elements in time result. 

Pain which generally precedes and accompanies the formation of adhesions is also 
a factor in promoting adhesions,ebecause it encourages the painful parts to be kept 
Still so that the opposing inflamed surfaces are kept in contact while the exudate passes 
*through the various changes leading to organization, and later, when contraction 
follows, further crippling of the joint occurs. 

In joints with a loose capsule, which is essential in joints with a wide"range of 
movement, adhesions form quickly between the capsule folds, and any movement 
Lending to open out the adherent capsule causes a degree of pain which further restricts 
the range of moventent by setting up severe muscular spasm. 4 

Extra-articular adhesions are adhesions outside the capsule of the joint and occur 
in the muscles and their sheaths, tendons, fascize, and particularly the fatty pads filing 
the spaces around joints, such as the infrapatellar pad of the knee-joint. They also 
accur in the delicate arcolar tissue which fills up.all the many spaces between, and in, 
the different structures of a joint. 
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The interference with the range of moving parts resulting from any structures of 
a joint becoming adherent to each other or to neighbouring structures even to a slight 
degree*can easily be visualized, when it is remembered that, for a joint to move com- 
éortably and easily through its full range, every structure designed for movement must 
be capable of free and painless movement on every other structure to which it is 
adjacent. . | 

When muscles are atonic and wasted the effect on a joint which they normally 
operate is to prevent its free and painless movements. Before treating such wasted 
muscles, manipulation of the joint may be a necessary prelude, as such a condition 
of muscles, particularly over an extended period, is generally accompanied by mal- 
nutrition and loss of flexibility and suppleness of the areolar tissue due to interstitial » 
oedema. This condition is also frequently accompanied by adhesions. Gentle daily 
manipulations of such a joint stretch the parts and if active motetments follow, either 
voluntarily or as a result of artificial electrical stimulation designed to cause controlled 
painless muscular exercise, movements become easy and painless since the tissue 
oedema is gradually eliminated and the formation of adhesions will be prevented 
unless these have already taken place. 

When a joint is limited by adhesions the line of treatment should „be decided by 
an estimate of the strength of the adhesions and the extent to which the structures are 
involved, and it should be a fundamental rule that no joint should be manipulated 
until every detail of the case has been carefully examined in a routine manner.* After 
such examination it has to be decided whether to manipulate the joint under an 
anzsthetic, with a view to freeing adhesions as extensively and as rapidly as possmele, 
or whether, by carefully designed Active and passive movements over a pericd, com- 
plete freeing of the adherent structures is probable. 

It should always be borne in mind that manipulation is a preliminary procedure 
to other treatment designed to encourage as rapidly as possible absorption of lymph, 
increase of the local arterial, venous, and lymphatic circulations, restoration of tissue 
nutrition generally, and the encouragement of function. Since freeing adlfesions 
causes a subcutaneous aseptic wound with oedcma and the other sequele of 
inflammation, the after-treatment is also designed to keep the inflamed parts moving in 
-relationeto each other, so that further adhesion-formation is reduced to a minimum. 

Many joint cases, which have been quite properly manipulated, fail ultimately toe 
recover becauge it has not Been realized that manipulation is only a necessary 
preliminary to other treatment and that it is only possible to obtain the looked-for 
end-result by a combination of manipulation and well-designed after-treatment, based 
on sound physiological principles. 


Routine Examination of a Stiff Joint 


In the examination. of a stiff joint every detail ehould be carried out in a routine 

manner, and every effort should be made to handle the joint in as gentle a manner ds 
possible consistent with the object in view, not only in consideration of the patient's 
comfort, but because every movement which produces pain or causes anticipation of 
pain adds to the difficulty of differentiating between limitation of movement due to 
adhesions, or to muscle spasm. 
. The extent of the normal range of the corresponding joint would be estimated by 
careful examination of its movements in all directions as a guide for comparison. 
Inquiry should be made to.discover if any restriction had been noticed in the faulty 
joir before the onset of the disability under examination. 

Examination should be made for ang points of tenderness to slight or deep 
pressure, and painful areas, when touched, moved or at rest, should be carefully noted, 
as they generally indicate the sites of underlying adhesions. 
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To estimate the degree and extent of restriction of movement the patient should 
lie comfortably on a couch and be encouraged to keep as relaxed as possible while the 
joint is being examined. Owing to anticipation of pain and the varying capacity of 
individual patients under the circumstances to lie relaxed, the tendency is to stratn and 
so increase the spasm of the muscles and interfere with the examination. But, by train-e 
ing in careful handling of painful joints, it is possible to become expert in moving even 
the most painful joint with a minimum of pain, and gradually mest patients will tolerate 
movements of greater magnitude than would be possible if the slightest roughness is 
experienced. 

Having gained the patient’s confidence and explained the object in view, the joint 
should be gently but firmly put through its movements in all directions of which it is 

° normally capable and the degree and extent of its restriction in any direction estimated. 
Having noted that movement in certain directions is limited, a gentle but determined 
effort should be made’to see if pain*is caused by trying to force the joint beyond each 
point of limitation and to what extent. 

If the effort to move the joint beyond its point of limitation causes pain increasing 
in severity in proportich to the strength of the effort, and if the pain so caused is 
lessened or relieved when the effort ceases, then it is practically certain that the 
resistance met ‘with is due to adhesions. If on the other hand a joint can be manipu- 
lated so as to put it through the full range of its normal movements in all directions 
without, pain, it may confidently be asserted that no adhesions are present. 

In investigating for the presence of adhesions, it should be remembered that 
ligagnents are not designed actively to support a joint but to limit its movements so 
that, when a normal joint is being stretched to its full extent, considerable tension can 
be applied to them. The normal restriction produced by a ligament at full stretch 
must be differentiated fronr that caused by adhesions. "This point is doubly important 
when manipulating a joint under anesthesia, particularly when adhesions restrict 
only the last few degrees of movement, since it is even more difficult under anzesthesia 
to decide if the limitation is due to adhesions or to the normal ligamentous restriction. 

Adhesions, when stretched to the point at which they resist, have a characteristic 
“ springy ” feel which experience in handling joints soon teaches one to recognize. 
This springy feel is also somewhat similar to the resistance caused by muscle spasm or 

eto that when adaptivesshortening of muscles exists. A differentiation may be made by” 
digital pressure over the muscle tendon, which may be felt to be slack or fn a state of 
tension when the movement of stretching is performed. s 

The degree of irritability of spasmodic muscles can be gauged by the extent of their 
contraction response as felt by touch when the joint is suddenly moved to a point of 
pain; a highly irritable joint will cause a rapid and severe degree of reflex spasm easily 
palpable, while movements conducted gently and less suddenly produce a less degree 
of spasm. . 

In the examination of a joint? whether healthy, injured, or diseased, there should 
,be no sudden or unexpected movement or sudden alteratipn of direction of movement, 
except when making the above test for the degree of irritability of spasmodic muscles. 
All jerky movements should be avoided, but the movements should be thoroughly and 
determinedly carried out, being at the same time smooth in action and conducted with 
gradually increasing power till the full extent of their range has been reached. ‘The 
object of manipulating a joint may be said to be to put it through the widest range 
of movements of which it is capable in all directions without ihe assistance or resistance 
of the muscles which act upon it. When the point or points at which a joint is limited 
is gauged, gentle movements should be carried out within the estimated range, bectuse 
as a rule when a joint can be painlessly meved within the range of the adhesions, the 
prognosis as a result of manipulation is better with regard to time and completeness 
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of recovery than that 1n which movement within the range of adhesions causes pain 
and severe muscle spasm. 


When, as the result of manipulation, some adhesions are stretched but not com- 

, pletely ruptured either because the movements during manipulation were uninten- 
tionally or designedly incomplete, or because the natural limit of the joint was reached 
before the adhesions were sufficiently stretched to make them give way—the outlook 
is then not so favourable as when adhesions are felt to give way and the range of joint 
movement under the anesthetic is immediately increased. Stretching adhesions with- 
out rupture is usually followed by severe pain which interferes with the after-treatment. 
If the pain persists even when the range of movements hgs been increased, it is 
generally advisable to perform a second manipulation fairly soon. . 


It has been laid down that, when a joint is restricted in movements in all directions, 
the joint should be rested and should not be mđhnipulated, the argument being shat 
limitation of movement in all directions usually means that the joint 1s, or has been, in 
a stati acute infective arthritis. If, on the other hand, movements are limited in 
certain directi ly and normal in others, the assumptiorf is that the joint may be 
manipulated with safety. It is my experience that, as the result of blindly following 
this rule, many joints have been condemned to long periods of rest which have only 
aggravated the condition and prolonged recovery, when skilful manipulation would 
have resulted in complete cure. The rule should be considered in conjunction with 
all other symptoms. 


In arriving at a decision whether to manipulate a joint or not the following peints 
should be carefully considered : (1»The history of the onset; (2) the degree and type of 
pain and tendency to muscle spasm ; (3) the temperature of the joint; (4) the degree of 
limitation of movement; (5) the muscular wasting ; and (6) the expert reading of good 
stereoscopic X-rays. 


(1) History of Onset. The history of onset is important, because the stiffness 
associated with an infective arthritic joint makes its appearance graduallt and 
progressively, while the stiffness resulting from traumatic adhesions usually develops 
much more quickly and follows a comparatively recent known injury. 


e 

(2) Regree and Type of Pain: Muscle Spasm. The pais in acute joint disease 
is more or less constant, much more severe and greatly aggravated by even slight move- 
ments particülarly if suddenly carried out, while that due to traumatic adhesions 1s 
usually intermittent and lesg severe except during extreme movements. In acute disease 
movements in any direction usually produce pain, whereas a joint with traumatic 
adhesions although it may also be painful when moved in any direction generally, is not, 
and as a rule, shows that there is a greater degree of pain when it is moved in one or two 
particular directions than in others. An important point when it exists is that, in 
traumatic adhesions, it is often possible to move tRe joint to a considerable extent jn 
several directions within the range of the adhesions without pain, pain only being 
elicited when a point is reached at which the adhesions become dragged on by the 
movemepts. The pain of adhesions is mainly caused by their being pulled upon so 
that the patient soon «learns to avoid pain by limiting his movements, with the result 
that the unused muscles become toneless and wasted and the antagonistic muscles 
-become spasmodic and ultimately shortened. Such tonic spasm may take place to a 
severe degree as may also adaptive shortening, and after manipulation may, owing io 
the difficulty of overcoming it and the severe degree of pain it causes, greatly retard 
progress. ` Active or passive movements of any adherent joint increase the pain which, 
if due to traumatic adhesions, settles down*much more quickly after ceasing the move- 
ments than when due to acute arthritis. Rs 
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Pressure usually elicits pain over the seat of adhesions but, in acute joint disease, 
the type of pain is generally more severe and not so localized, and the skin may be 
acutely painful even to light touch over a wide area. . 


e 

Pain during sleep which usually waRens the patient in the early hours of thes 
morning is one of the most constant and disturbing symptoms of adhesions, as the 
sleepless nights in time have a serious effect on the patient's general condition. This 
symptom is so constantly present that the most probable explanation is that it is due to 
the relaxation of the muscles during sleep allowing the adhesions to be dragged on and 
so irritated, while during waking hours the muscles are more or less on guard to prevent 
or limit such drag. e — 


(3) The Temperature of the Joint. In acute disease the temperature of the joint 
15 generally raised, but in a joint with traumatic adhesions there is usually no change, 
except in long-standing cases when, 1f there has been much chronic effusion into the 
peri-articular tissue, the surface temperature may actually be less than normal. 


(4) Limitation of Movement. The most obvious sequel to the formation of 
adhesions in a joint is limitation of movement, and it is the correct gauging of the extent 
and degree of such limitation and the decision as to whether it is due to adhesions 
or other causes that constitutes the art of manipulative surgery. The most expert 
handling of a joint is essential when the adhesions are so slight that only a small range 
of joint movement is interfered with, and a most systematic investigation is necessary 
to differentiate between adhesions that may safely be freed by manipulation and those 
that should not be manipulated. e Dd 


7^ As muscle spasm is usually present to some degree in a joint with adhesions, and 
as this spasm is so often increased by any effort to move the joint, this increased spasm 
adds to the limitation of joint movement. By constant practice in handling both 
diseased and healthy joints a dexterity may be achieved by which a joint with adhesions 
and acute muscle Spasm may be moved so skilfully that practically all muscle 
spasm is eliminated and the extent of the limijation caused by the adhesions alone 
can in consequence be estimated sufficiently accurately to enable-one to decide the 
prognosis from manipulation. There is no difficulty as a rule in diagnosing adhesions 
“vhere the limitation of movements is obvious but, where the adhesions are sa slight that 
only the last few degrees of movement are interfered with, unskilled and cursory 
examination will fail to discovér them. It 1s mainly in such cases that the bone-setter 
or osteopath obtains successes and it matters little to the patient who may be relieved 
by their administrations if the’osteopathic pathology is open to question. 


(5) Muscular Wasting. When a muscle's elasticity, contractility, and irritability 
are.normal, that muscle may be said to be in & state of tone, that is, it is 1n a state of 
attention to respond immediately tô a physiological stimulus. The immediate result of 
goss of tone is that the muscle is not capable of its gull normal contraction and 
mechanically is placed at a disadvantage with regard to its capacity for work. This 
is an important factor because the rate of supply and the amount of noyrishment 
brought to a muscle depend upon its requirements as measured by activity. 


The importance of loss of tone and muscular wasting which so rapidly follows 
injury to muscles or any of the structures which form a joint cannot be overestimated? 
That many joints which have been manipulated for adhesions have failed td recover 
the full function anticipated, is due in nearly every properly-selected case to failure 
subsequent to the manipulation to obtain,restoration of full function of the muscles 
normally acting on the joint. 
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PHYSIOTHERAPY IN FURUNCULOSIS 


By DR. JEAN MEYER 


Chief of Laboratory of the Hôpital Saint Louis; Director of Oul-Patients Dept., 
. l'Institut d Astinologie, Paris. E 


E have, since 1926, made several reports on this subject and we consider that 
the indications for physiotherapy are well-defined. 


We make use of three kinds of physiotherapetitic agent; ultra-violet, 
rays advocated by Kromayer, and in Great Britain particularly, by Humphris; X-rays, 
first tried by Morton in 1903, and taken up again 1n France by Solomon, 1n 1927; and 
short waves, applied to inflammatory conditions in 1929 by Schliephake. ^ 


A riori, the medical practitioner is not tempted to employ physical methods. 
Antiseptic agents given hypodermically, vaccines and particularly the new Pasteur 
Institute vaccine (Ramon's anatoxine) give rapidly successful results in a high pro- 
portion of cases. : 


Among badly responding cases, are the diabetics and hypoglycaemic subjects who 
do not show glycosuria; these are resistant to all kinds of treatment if appropriate 
dietary or, if necessary, insulin is not prescribed. We would also limit the indications 
for physiotherapy to cases in which the latter is definitely superior to other methods. 
To submit to physiotherapy all cases of furunculosis is to ensure excellent statiStical 
results but is otherwise uninterestihg. From a practical point of view, patients object 
to the systematic use of complicated, and costly methods, in these simple cases. 


We advocate two groups of indications, namely, recurring types and severe types. 
The severe cases are those of furuncles and carbuncles with involvement of the fascial 
planes, which may be complicated by cavernous sinus thrombosis, and septipzemia ; 
extensive carbuncle of the neck, and in general cellulitis or furunculosis whiéh are 
exceptionally painful or extensive. e 


The treatment of these consists in the use of X-rays and short waves. 
e. 


s X-Rays 
One treatment alone ıs sufficient to check the development of a furuncle or 
carbuncle; some authorities employ the penetrating rays well filtered with copper; 
some authorities, however, employ a semi-penetrating apparatus, 100-150 kilovolts, 
filtered with 1-5mm. of aluminium. The dose is always very moderate, and varies 
according to the radiologist, between 10 and 200 r, but generally about 100 r. t 1s 
important to irradiate an extensive area Well overlapping the inflamed zone. 


X-rays do not act instantaneously ; everything depends on the stage of the conditioh. 
"With a malignant carbuncle, with severe progressing inflammation, relief is, only 
obtained after 60 hours when pain diminishes and the temperature falls, even before 
the pus 1$ discharging, It is necessary, however, to warn the patient that there will be no 
relief the day after treatment. 

i On the other hand, very painful but moderately inflamed furuncles may be checked 
in 24 hqurs and the pain rapidly diminished. ° 

. It sometimes happens'that X-rays inhibit suppuration, but this is rare. They 
reduce inflammation and pain, facilitating the evacuation of the core and of pus, and 
hasten the cure, without, however, altering the normal course leading to elimination 
of the slough. om 
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It sometimes happens that, within three days, relief occurs but remains incomplete ; 
in such a case further treatment is called for. 

In the dangerous types, for example, furuncles of the lips with oedema and fever, 
it is wise not to confine treatment to X-rays, but to associate with this the use of anti- 
septic powders and an injection of a vaccine, capable of provoking shock. 

. The additional use of bacteriophage which calls for injections into the inflamed 
area, seems illogical ; one must chose between the two methods? 


Short Waves 


Short-wave therapy has the same indications as X-rays. Schliephake attributes 
to them an equal efficacy, but, in our opinion, they act less energetically but more 
rapidly. We have employed them in two cases of furuncles or painful carbuncles whiclu 
hafl not yet reached the dangerous Stage, and also in progressing carbuncles, with or 
without the associated use of X-rays. Each of these two methods should not be em- 
ployed on the same day, since such a procedure leads to severe congestion of the 
infected area. 

One electrode is placed on the infected area to cover it, and the other is placed some 
distance away.' : 

The wave-length matters little provided that suitable electrodes are chosen and 
placed in position according to the requirements of the case. We have obtained the 
same good results by using 7 or 16 metres, but the techniques of use are appreciably 
different. : 

The intensity is always moderate, particularly when the lesions are most acute. 
Schliephake insists very reasonably on this point. The duration of a treatment varies 
—between 10 and 30 minutes. The treatment should induce and leave behind it a 
pleasant sensation. . 

Treatments are repeated every day, and sometimes two have been given on the 
same day, at the beginning of a difficult case. Relief does not become evident before 
the third or fourth day. In the case of a furuncle we expect to give two to'four treat- 
ments; in the case of a large progressing carbyncle of the neck, we may have to give 
about a dozen treatments. The following are illustrative case reports. 


. (A). A progressing casbuncle of the neck in a man of 55, general condition poor ; mitral disease ; 
obesity; enlarged liver; intermittent glycosuria. The patient was seen on the fifth day. The treat- 
ment comprised, the first day an X-ray treatment of 100 r at 120 kilovolts, the radiation filtered with 
o following days a short-wave treatment for 20 minutes. On the third 
read, but it was opened only by a straight narrow incision and there 
sratur® fell to 99.5? F. We then gave a further X-ray treat- 
eatments. The carbuncle cleared up; pain disappeared. The cure 
nd general ultra-violet irradiation. 













day the carbunci 
was little disc 
ment followed 7 
was completed by th 


(B) A carbuncle of 
temperature 100.2? F. 


. 
with severe oedema in a young man of 24; three days’ duration, 


lowed at once by 3 c.c of a vaccine (propidon) subcutaneously. 
The temperature fell 4 nd oedema diminished suddenly on the second and third night, 
about 6 hours after th nt and injection. Pus was discharged during the eventmg only, so 
that the relief experienced could not definitely be ascribed to the evacuation. 


We gave an X-ray 


(C) Diffuse carbuncle of the lower lip in a young woman of 19 of 5 days’ duration. Diffuse 
cedema of the right Sheek, extending up to the lower eyo-lid. Temperature 104° F. One X-ray 
treatment was given followed immediately by an injection of prqpidon. The next da}, signs of 
broncho-pneumonia appeared. Another X-ray treatment was given. Cavernous sinus thrombosis 
occurred, and the patient died on the tenth day. The carbuncle itself was cured. Thus, although 
brongho-pneumonia and a fatal thrombosis developed, the treatment effected disappearance of the 
carbuncle within the usual time. 
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Ultra-Violet Irradiation 


Ten years ago we considered ultra-violet irrad:ation as the best means of treating 
furuneles. To-day short waves and X-rays have proved to be much superior. Ultra- 
eviolet, however, maintains certain local and general indications. 


LOCAL APPLICATIONS. There are three indications. 

Cicatrization of carbuncle lesions after the carbuncle has been checked by other 
methods. A treatment is given every second day, employing a moderate sub-erythemal 
dosage. 

Resolution of the resisting cores of sclerosing [uruncles by, means of a single, very 
strong and strictly localized dose. We employ a polymetallic arc lamp with a filter, , 
giving the maximum heat which the patient can toierate. When a sensation of burn- 
ing occurs the lamp should be lifted for a few moments and then replaced in position. 
The treatment lasts about 10 minutes. In 1926 we described this technique in defail 
under the name of actinocautery. We then employed it for all furuncles, but have 
now discontinued it, except in resistant forms. 

Regional recurring furuncles. These affect a limited térritory, for example the 
nape of the neck, the thighs, and the lumbar regions, and they last for weeks in spite 
of dressing. i 

Nothing is better than a few ultra-violet irradiations. The erythemal dose must 
be given, without causing blistering; over an extensive area, which considerably 
overlaps the affected region. The polymetallic arc lamp ıs preferably used. 
Practically every case responds in éight or ten treatments, given on alternate days. 
We have only rarely had to revert tq X-ray therapy and have only experienced two cases 
in which ultra-violet did not producé a cure. 


nm 
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General Treatment 


We consider that ‘general irradiation has a specific action on furunculosis. This 
has, moreover, been recognized, especially by British workers? e 
- We employ exclusively certain rich sources of ultra-violet, about 3,000 A.U., e.g. 
the carbon mercury-arc lamp or certain*mercury-vapour lamps of recent type. 
Treatments are repeated every other day, the whole body receiving irradiation. 
"The pafient does not lie down but stands before the lamp, or peeferably between two, 
lamps, so a$ to irradiate almost the whole surface of the badly. The dose is determined 
by the sensitometric test of Saidman (the test is made om a small surface of the skin by 
means of a special apparatus), and is rapidly increased to reagg rate erythemal 
dose. 
Generally, the attacks of furunculosis rapidly become ncles come 
to a head quickly. The last furuncle appears before ay. A cure is 
obtained ın 25 days with about r2 treatments, a lesser n 
sufficient. It is sometimes useful to combine with alt 
by means of an injection of vaccine or the use of aute 
ultra-violet has caused a general improvement, or not 
The action of ultra-violet light is difficult to define! t place it transforms 
the general state of fatigued, emaciated patients, rapidly caustMAWP markable sensation 
of well-being. Eidinow has shown that preliminary Due PE experimental 
staphylococcal septicemia in the rabbit, although-üred ex: punter inoculation of 
staphylococci, irradiations increase the percentage of Qoz àueunven Believe that one can 
compare, from this point af view, furunculosis and: L Only the forms 
with favourable reaction of the body, respond to xs geddn ən the other hand, 
P 











prapy, shock therapy 
y, but not before the 
enth day. s. T 


progressing furuncles, without sufficient bodily exor 1 €. aggravated. The 
esophvlaxines theory of Hoffmann, who admits the pdssiptiity of an anti-tubercular 
Continued at foot of page 82. 
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PHYSIOTHERAPY and ORTHOPAEDICS 


PART IV . ° 


BY W. SAYLE CREER, M.CH. (ORTH.), F.R.C.S. 
FASCIITIS 


. ] UMBAGO is usually regarded as a medical condition. It is a fibrositis or fasciitis 
affecting the lumbar muscles. In certain cases it takes the form of a frequent 

mild ache whenever the patient is tired. Of these, a proportion are young, 

thin, rapidly-growing or anemic girls with long, slender backs, while in others no 

cause or reason can be discovered. "The single or occasional severe attack type causes 

the patient to lie like a log in bed because the slightest movement gives rise to 

excruciating pain. It is questionable whether these cases should be included in this 

section, but it js a convenient place to discuss them. 


The mild type require a course of massage and physical exercises io increase 
muscle power and to improve posture, combined with daily periods of physical rest 
and a léss strenuous occupation if possible. The true lumbago is usually treated by 
putting the patient to bed with hot water bottles and aspirin till the pain is easier. 
\ftér this, those who can afford it, receive massage and heat privately at home, while 
ihe hospital patients linger on for several days mort till they can get down to hospital. 
Thisgaetment is effective, but time would be saved if all the patients were manipulated 
under anaesthetic at the commencement of the attack. The relief of pain in most 
cases i€ instantaneous, but it is a wise precaution to order physiotherapy for a few days. 


Ajlied to, and often associated, with Jumbago is sciatica. The róle of physio- 
therapy in this condition is changing just as assuredly as in the case of lumbago and 
of fractures. After one has made certain that,the scigtica, which after all is only a 
symptom and not a disease, 1s not due to disease of the Spine, prostate, uterus, etc., 
athe spine and hips are manipulated and the sciatic nerves stretched. This treatment,. 
*which’ may have to Be repeated on several successive days, 1s followed sf necessary 
by heat and massage. But to start with heat and massage without q manipulation 
is equivalent to putting the cart before the horse. 


. Another of the many types of back pain is that asséciated with an abnormality 
or deformity of the hip-joint. Pt is surprising how often one is sent a patient who 
has '* a backache which does not seem to respond to massage," who on examination 
is found to have an ankylosed or deformed hip, or both, or a short leg, or who has had 
a high thigh amputation. In all these cases the pain in the lumbar spine is due to (1) an 
éxaggerated lordosis due to flexion deformity; (2) lateral deviation caused by a tilted 

*pelvis due to a short or amputated leg; (3) the abnorfnal compensatory movement 
required where the hip is ankylosed ; or (4) a combination of all three. In each case a 
secondary or traumatic arthritis develops and is maintained by the original eondition. 

There ate no more tragic cases than these, for it is rare to be ablé to remove the original 
cause, and all that can be done is to advise the continuance of physiotherapy knowing 
full well that it wild have little or no effect. z 


Tennis elbow is a rather foolish name though convenient. In‘an industrial area 
one finds that the majority of cases are not due to tennis, but to some occupation 
involving repeated movements of the armewith strong grasping. The pain is present 
over the external condyle of the humerus when the forearm is actively supinated while 
grasping, or can be elicitated bv passive palmar flexion of the wrist, pronation of the 
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forearm and extension of the elbow, which stretches the supinator muscles at their 
origin. Tenderness is present at the same site. A few cases are due to radio-humeral 
arthritis, as can be proved by operation, when hypertrophied synovial fringes will be 
tound between the head of the radius and thea humerus. 


The former group responds to different forms of treatment depending on the stage 
of the case. The pathqlogy is the rupture of a few muscle fibres or the formation of an 
intramuscular exudate. In the early stages rest from the exciting cause, firm strapping 
and infra-red rays are needed. Some of the late cases will respond to the same treat- 
ment. But a dramatic cure can nearly always be obtained by a manipulation under 
anaesthesia. The majority of surgeons are content with this alone, but in my ex- 
perience it is better to follow the manipulation by a short course of radiant heat or « 
infra-red rays, kneading, and faradic stimulation of the painful area. Failures, if the 


diagnosis is correct, are few. * c . 


JOINTS 
e 

Simple contusions of the knee-joint are intensely painful. Even after the first few 
minutes of agony have passed the patient is reluctant to move the joint.for a week or 
more. An effusion develops and the quadriceps muscles waste. After two or three 
weeks’ rest the effusion subsides and the patient gets up apparently cured. To his and 
his doctor’s disappointment the effusion returns and back he goes to bed for further 
rest. On getting up the same experience befalls him. The cycle may be repeated 
several times before further advice is sought. s 


An analysis of the findings and the history, and some little thought, reveal the 
reason and the cure. After the contusion an effusion forms as the natural igo gon 
reaction. Once an effusion has occurred in any joint, its return is facil Qn DY l 
changes in the synovial membrane. The second natural result of the joint injury is 
a reflex wasting of the muscles controlling the joint, which in the case of the, knee, 
applies particularly to the quadriceps. The rest in bed allows of the added wasting 
of disuse. When the patient starts to walk the weakened muscles fail to control the 
joint fully, and repeated small jars due to stepping awkwardly produce a further 
effusion, There is only one treatment which will cure this, and I have never known 
it to fail, even though the case has been hanging on for six months. The quadriceps ° 
muscles must be re-developed by exercises. Of course massage and faradism will help, 
but alone are à waste of time, because they cannot be given for more than twenty or 
thirty minutes daily. Stati¢ quadriceps exercises as described for the after-treatment 
of cartilage operations, can be practised by the patient for a few minutes every hour 
of the day, and these, and these alone, will cure the most obstinate case inside two 
weeks. 


Contusions of the shoulder follow falls on the hand, e.g., with a Colles’s fracture 
of the radius, or a fall on the joint itself. In the latter case there is often severe paiñ 
from the start, with consequefit limitation of movement. The arm must be rested in a* 
sling and the shoulder gently massaged and given heat baths. A determined attémpt 
must be raade to get the patient to put the joint through one complete range of move- 
ment each day in orde? to prevent adhesions forming. The best way to do this is for 
the masseuse to take the weight of the limb while the patient is lying down, and to 
assist him or her to make the movement. In those cases following a fall on the hand 
it is common to find that there was little or no pain at first and that the patient did not 
realise there was anything fhe matter until two or three weeks later. Then, being 
able to use the arm because the wrist was improving, he or she discovered that move- 
ment of the shoulder beyond a small range caused pain. In a well organized fracture 
clinic the regular whole-arm exercises from the commencement would have prevented 


OF PHYSICAL MEDICINE March, 1939 


MEDICAL AND SURGICAL DIATHERMY 


By L. G. H. Sarsrietp, D.Sc., M.I.E.E., A.Inst.P. K 
Hon. Consulting Radiological Engtneer to Universily Callege Hospital. . 


Continuing the Series of Papers on 


ELECTRO-MEDICAL APPARATUS : ITS CHARACTER, OPERATION AND 
CARE. PART II. No. 8 


Y N YE have observed previously that, although the name ‘‘ high frequency ” has 

become associated in English medical usage with small induction coil 

apparatus chiefly for simile ‘‘ violet-ray ° work, the term actually describes 

currents employed in diathermic, short-wave and other applications of rapidly-alternat- 
ing currents to therapeutic and surgical work. 

In passing it may Me recalled that so-called ‘‘ high-frequency "' apparatus includes 
that whereby current is passed to the patient with the help of glass electrodes and often 
accompanied by showers of thin sparks. This apparatus generally operates at high 
voltage and not infrequently with Oudin unipolar technique. 


MEDICAL DIATHERMY ) : 


eIn medical diathermy the current is passed through the body by means of metal 
electrodes applied to the part requiring treatment. * The electrodes are backed with felt 
or rubber pads to assist uniform and firm contact between the skin and the electrode 
metal. “The voltage employed ın this work is comparatively low and the frequency 
of the order of 100,000 to 1,000,000 cycles per second, i.e., corresponding to wave- 
lengths of 3,000 to 300 metres. Perhaps the commonest form of electrode consists of 
tin Gf lead foil cut«o size and shape according to the area to be treated. The foil 
is about 4mm. thick and is pliable enough to conform to the contour of the part to 
which it is applied. Electrical contact with th® electrotles is made with special clip-on 
terminals or by binding the ends of the conducting leads from the diathermy machine 
to the foil sheets witle rubber or leather bands. " 

A number of special electrodes are employed. *These have certain mechanical 
advantages over the simpler 'é cut out ’’ ones in that they are easily handled and may 
be used repeatedly. They are generally specially shaped tp be adapted to particular 
parts of the body and render assembly and removal of the electrodes very convenient. 

In one of these special forms of electrodes the metal is divided up into a number 
of small plates connected electrically together and giving great flexibility. In another 
specially formed plates are built into a box-like structure devised to be strapped round 
lhe trunk. ° 

The areas of the. electrodes depend naturally upon „the part to which the current 


e . D 
is required to be taken, thus for, sav, a knee, two electrodes each of about 12 square 


inches 1n area may be used, while for abdominal locations, electrodes of roo square 
inches may be required. j . T 

General increase of body temperature up to 104? P. may be produced by the use of 
large electrodes placed, for example, on the abdomen and back, while local temperatures 
up to 112°F. havé been obtained on internal organs when it 1s possible for an electrode 
to be in contact with or near them as is the case with pelvac work. 

Fig. 139 indicates how current distribution is partly dependent on electrode'size. 
Currenis varying from 500 m..\. to 4,060 m.A. are used. The value, which is a 
function of machine output and electrode area, must be governed bv the physical 
reactions, temperature rise, etc., of the patient. 
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Fig. 138.—Diagram showing a possible Fig. 139.—Diagram showing a possible 
distribution of current between electrodes distribution of current between a large and 
(E E) applied to the body. Irregulariites in small electrode (EE) apphed to the body. 
current density suggest the various conduc- Note comparatively high current density at A. , 


tivities of different organs. 

If, with a given current, a high density is required locally, at a point A, for 
example, Fig. 139, large and small electrodes may be employed as shown. Actually 
the distribution of current in the body is a very complex one since such a variety of 
solid and liquid components make up the current’s path. Bones and fats represent the 
high resistance components while fluids in the body are generally of low resistance. 
' When high and low resistance paths are ın series the same current passes through 
each and the high resistance parts tend to become hotter since temperature rise is 


proportional to resistance. . 
A point to remember is that, al- 
76 though heat may be generated ia a 
Patient è particular region by the action of the 


current, the blood sucam asthat region 
is conveying the heat away. ‘This effect 
is, of course, most important when 
large blood vessels form part of the cur- 
rent-carrying region, * 

In order to avoid burning of the 
skin at the edges of the electrodes the 
sharpness may be got rid of by turning 
them back to a radius of a few .milli- e 
metres. ° 


Medical diathermy treatment may 
be given with spark-gap or valve-type 
apparatus. Valve apparatus is capable 
ot higher power outputs since there is no 
limitation from the use of a spark-gap. 
A large number of spark-gap-type 
machines are still successfully employed 
for this type of work. A diagram of ae 
general form of circuit for a spark 'gap 





Fig. 140.—Simple circuit for applying diather- 
mic currents to patient. A.B.C.D. is the pri- : : : : 
mary oscillfting. circuit. . type medical diathermy machine is 

. shown in Fig. 140. 


SURGICAL DIATHERMY f 


€€ 


e 
Since the name *' diathermy ” suggests the idea of “ heating through ” it is less 
appropriate to the application of high-frequency circuits to surgical work than it is to 
their application in the medical sphere. A* better name “‘ electro-surgery "' has been 
proposed. ME: 
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be used for the cold, congested extremities, so common in nerve lesions. A cheap 
and simplb form of the contrast-bath consists of two buckets of water, one hot and one 
cold, into which the extremities can be plunged alternately; used nightly this is 
valuable in restoring tone to weak intrinsic muscles of the feet or hands. s 

The contrast-bath and douche are very valuable for soothing the tinglings and, 
other forms of abnormal sensation which accompany the process of recovery in 
peripheral nerves after they have been sutured, or even bruised, e.g., the brachial 
nerves after reduction of a dislocation of the shoulder. 

Heat in the form of baths is unsuitable for certain types of nerve disease in which 
slowly healing trophic sores have formed, or in which the skin tends to be sodden. 
Dry heat is more suitable for such cases. 


Dry-Heat 
This is available yn many forms, of which the following are widely employed : 

*(a) Radiant heat.—This should always be applied before massage to any part, 
especially the cold limbs of paralysed cases. The simplest form of providing it 1s by 
means of a very hot blanket, or a gas-stove, but the various types of cradle with electric 
bulbs are more convenient. Where electricity is not available, a wooden cradle over 
the patient can have its interior raised to a great heat by a pipe led from over a small 
spirit-lamp. Heat of this type is very valuable for the stiff joints which follow splinting 
(e.g. in plaster-of-Paris), often a necessary part of the treatment of nerve cases, 
particularly those that have been submitted to operation. Though the stiffness is 
usually transient, in certain cases it seems to be of a definitely arthritic nature and is 
hard to overcome, particularly when weakness of muscles prevents the patient from 
giving the joint constant movement. . 

(b) Infra-Red lamps seem to be becoming more popular for applying heat to 
localised regions, and the comparatively deep penetration of the infra-red rays no 
doubt induces a better circulation in the skin, which must help joints and muscles alike. 

(c) Diathermy for inducing deep heat in the stiff joints*and adherent muscles, 
whiclj*often accompeny nerve disease, is a valuable form of treatment; but extra care 
in its use is necessary in such cases, for their anzesthestic condition renders (hem 
insensitive to burns, so that there is no early werning of that danger. 


Light Radiation 3 : 
i Patients with nerve disease are often in poor general health, the latter being some- 
times the primary cause of fhe disease and sometimes the result of enforced want of 
exercise and confinement indoors. Accordingly, ultra-violet light in the form of 
general light baths is useful. It is also useful locally ineweak doses for stimulating 
healing in the common trophic seres and for improving the circulation in fingers and 
toes subject to chilblains. 

Natural sunlight can be used for the same purposes, it again being remembered 
that the patient may be insensitive to the heat rays and that the skin may be irritated 
by the ultra-violet rays, so that tiresome blisters may form unexpectedly and may 
leave sores which heal very slowly. Many cases of poliomyelitis and of chorea have a 
marked tàche cerébrale, i.e., the skin capillaries dilate in response to light 
mechanical irritation or heat, and do not constrict again for a long time, so that, for 
example, one can write with the finger on the patient's skin arfd the letters stand out 
for a long time in red wheals. 

Cold Air 5 

Cold air in contact with the skin of the whole body, such as usually accómpanies 

sun-bathing, is a valuable stimulant to the body’s metabolism, but must be used 


cautiously in these patients for the followtng reasons. Chilblains on the extremities, 
and-even gangrene of digits, readily develop, so that, if such patients are treated in 
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open-air hospitals, thev must be watched at night, and provided with hot-bottles, or 
preferably with sleeping-bags. It is actually best if they can sleep in a closed ward. 


Electrjcal Stimulation 

e Stimulation of muscles and nerves by electricity is commonly considered the most 
important form of physiotherapy for nerve diseases. Such, however, 1s not the writer's 
experience, in spite of-working in hospitals equipped to give every form of such treat- 
ment. The leading orthopedic surgeons in many countries take the same view that 
the value of direct electrical stimulation is very restricted and its use often dangerous. 
In this connection one must remember that the patient’s own use of recovering muscles 
is limited by '' fatigue," which is really an inhibition in the @entral nervous system 
itself, by which certain tracts are cut off from undue stimulation. The electric current 
Pays no attention to these natural barriers and forces its way through closed doors, so 
that it may kill off, by causing excessive fatigue, nerve-*elld which were hovesing 
between life and death. No masseuse would like to think of herself as a '' murderess,”’ 
yet no doubt many are walking around haunted by the ghosts of the nerve-cells they 
have “ put on the spot! ” ° 

Children suffering from poliomyelitis and spastic conditions are usually very 
nervous and emotional, and any possible physical benefit is not commensurate with the 
mental upset caused by the use of electric currents. The only case for which faradism 
is occasionally essential is after a tendon-transplant, in order to demonstrate to the 
patient that the limb can be moved in the required direction by the recently transplanted 
muscle. The same is occasionally true after nerve suture, when the patient, after 
months of paralysis, fails to discover that regeneration of the nerve has restored com- 
munication between his brain and'some special muscle. Faradic response is seldom 
obtainable in the recovery after poliomyelitis, nerve suture, and peripheral neuritis 
until voluntary power has been present for some time, so that careful re-education of 
such power by the magseuse is more useful than any electric current. 

Galvanic and sinusoidal currents will induce contraction of muscle fibreg when 
voluntary power is absent, and some observers cre convinced thħt they maintain the 
nutrition of the muscle fibres until the brain can regain control over them. This is a 
matter which is very hard to prove, but it seems a reasonable proposition, as we know 

.how mych the peripheral circulation and lymph flow depend on the action of muscles. 
If time is limited, the use of electricity should not be allowed to &xclude other method? 
of improving the circulation. ; 


Manual Massage 

From time immemotiaf the human hand has been found to provide one of the 
most valuable forms of treatment for paralytic conditibns, and, for its proper use, train- 
ing, experience and the personality of the worker are of primary importance. In the 
writer's experience no other form of physiotherapy is a substitute for massage and 
none is of greater value. ° 

In dealing with nerve conditions massage has three aims : E 

(a) Improvement of tht circulation—To obtain this, massage may have [o be 
restricted to gentle stroking, if there is sensory irritability, as in recovering peripheral 
neuritis and poliomvelitis Deep kneading assists the lymph flow and stimulates 
muscles, but must not be allowed to fatigue the latter. ^ As already remarked, the 
benefits of massage are greatest, at least in thecase of a blue, cold limb, if itis preceded 
bv heating of the parts. : 

(b) * Loosening of Adhesions.—Adhesions of soft partsto one another and to bones 
can be loosened by moving the tissue planes one on another and by pulling tendons 
sideways. Another valuable manceuvre is fo ge: the patient to pull a tendon upward, 
while the operator pulls the skin and tendon sheath: downward, and vice versa,.thus 


IOO 


OF PHYSICAL MEDICINE April, 1939 


getting qd of adhesions in a manner which would be impossible under anasthesia, 
during which the patient could not co-operate. 

(c) Stretching of shortened muscles and joint capsules.—This must always be 
done with the patient pulling in the same direction, so that the short musclés die 
to their maximum by reflex synergic lengthening, which is a 'part of the system o 
reciprocal innervation of antagonists, on which all muscle action is based. If this 
precaution is not taken, the patient will resist and voluntarily shorten the very muscle 
the masseuse is trying to lengthen; if the masseuse wins the tug-of-war, it will probably 
be at the cost of torn muscle fibres, whose healing will increase the scar-tissue and 
contracture. 


LÀ 
Gymnastic Exercises and Apparatus 

Exercises can play a valuable part in the treatment of convalescent nerve cases, 
byt their use requites jwdgment, and the simplest apparatus is generally the most 
valuable. 

Simple weights and pulleys are amongst these useful apparatus. They can be 
attached toa limb by a simple webbing cuff and buckle, and used to stretch contractures, 
or merely to resist the stronger muscle, whilst its weak antagonist is exercised. For 
example, with the patient prone, a weight attached to the ankle will assist the quadriceps 
to straighten the knee towards the floor (with gravity) and to stretch tight hamstrings. 
With the patient supine and pulley high, the weight will help the quadriceps against 
gravity. The use of these pulleys demands considerable ingenuity, but there is hardly 
any muscle ın the re-education of which they cannot be used: 

The more elaborate forms of the Zander apparatus are not more effective, and 
their use is generally time-taking, so that, 1n the triter’s experience, the time is more 
profitably given to hand-massage. 

In regard to exercises of the trunk muscles, a reminder may be given that they, 
like other weak muscles, should first be trained with gravity, i.e,, in the supine position, 
then in the neutral position, e.g., hip-shrugging to contract the lateral abdominals 
withotit weight-beasing; the load should then gradually be increased. For the trunk 
this means the prone position next, when only the head and shoulders are loaded on 
them; then the kneeling position, for which*the whole series of Klapp's crawling 
exercises are most valuable- Although this principle is widely applied to limb muscles, 
it is almost as widelyeneglected in regard to the trunk. 


. 
. m x 


Forcible Manipulation under Anesthesia . Se 

Forcible manipulations are particularly dangerous in cases of nerve disease, in 
which there is a great tendency to atrophy of bone; it is actordingly easy to crack these 
brittle bones, and re-union is rather slow. The fractures are generally green-stick, 
without much displacement, but the fixation necessary to unite them does not help to 
mobilise the joints, nor is the patient grateful for the extra pain involved. If nerve 
cases are treated on sound lines fsom the onset, so that strong muscles are not allowed 
to shorten and joints not allowed to stifferr(except for the minimum degree inevitable 
When plaster is used), no forced manipulation ought evet to be required in their treat- 
ment. Occasionally, they are associated with a tedious form of arthritis, and the 
weakness of the muscles prevents the patient from keeping the joint moving’ freely ; in 
such an exceptional case, a cautious manipulation under an anzesthetic may be needed, 
but it should only be undertaken by an expert. 


wo 


Occupational Therapy f . 

One of the most valuable forms of treatment for nerve cases, though one much 
neglected in Britain, 1s occupational thegapy, i.e., the training of hand and foot in 
activities, such as weaving, knitting, carving and fretwork. The training must be 
given by an expert who understands anatomy and the principles of disease. The 
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primary aim is the use of some particular movement, the beauty or utility of the article 
produced being of secondary importance. 

There are many varieties of suitable occupa-ion. Weaving has many grades 
and the looms also vary from a ball with axial PE to the large hand- looms, lormerly 
used in industry. i 

Knotting brings in wide stretching of the arms with extension of the elbow. 

Fretwork adds activity of the lower limbs. A bicycle-type of fretsaw is useful, 
in addition to the ordinary ankle-type, as it adds w de knee and hip movements. 

Chip carving is a light job. Athetotic cases can be UR to spell and read bv 
alphabet blocks. 

Having reviewed the main fields of physiotherapy, which arë applicable to nerves 
cases, we may take a brief look at the chief groups of diseases for which they will be 
required. š ee? 

TYPES OF NERVE DISEASES 


In planning treatment for a nerve case, it is of vital Man oes io appreciate which 
form of nerve tract has been affected by the disease. Some diseases such as 
disseminated sclerosis affect several tracts with quite opposite functions, and in such 
cases treatment must be directed to the predomirant lesion, taking care that it does 
not aggravate any. 

The following types of central nervous function are affected by disease of«certain 
tracts : 

Upper Motor-Neuron Lesions.—Control by “he higher motor centres is reduced 
“so as to leave the limbs and eccasionally the trunk spastic, i.e., badly co- 
ordinated contractions of the muscles on one aspsct of the limb, usually the hip and 
shoulder adductors, and also the elbow and knee flexors, wrist flexors, finger extensors, 
and calf muscles. In these cases the control of the proximal joints is usually much better 
than that of the distal'(digits); this is the converse of what occurs in poliomyelitis, 
where only the exceptional case loses use of the intrinsic muscles, while the sheulder, 
hip and knee are commonly weak. 

The true spastic has a lesion of th& pyramidzl tracts from the motor cortex to the 
motor anterior-horn cells in the spinal cord, the l=vel of the lesion varying. There is 
another'type of rigidity, frequently seen in encepaalitis lethargica (sleepy Sickness), in 
which the limb stays fixed in wlfatever attitude the examiner places it; in this the disse. 
has affected tlfe basal ganglia of the brain. This type, instead of the more usual 
pyramidal] type, sometimes, follows birth-injuries. 

Both these forms of rigidity yield well to the warmth and buoyancy of the deep- 
pool, which increases the patient's confidence in 1is power to contro] his limbs. Once 
the brain has acquired such control in water, it retains it on land. Such cases are 
rendered more rigid by the irritation of electricit- and heavy massage. 

Cerebellar Lesions.—In addition to diseases of'the upper motor-neuron, such as 
the above, it it not uncommen to meet diseases of the cerebellar system, so that the 
balancing centres of the brain are upset. These cases can never be given normal 
control and some of them, gspecially the heredi-ary type, get steadily worse, in spite 
of the best treatment, but others improve considerably when they are taught to balance 
in a deep pool and, later, to walk between paralle. bars towards a mirror, in which they 
see their defects. With these patients, as also in tabes, the aim ig to teach them to 
substitute control of balance, through the eyes, for the missing joint- -and-muscle-sense. 

Birth-Palsies.—Certain patients with birth-palsies, in whom no spasticity nor sign 
of cerebellar lesion is to be found, appear te sufer from loss of '' association areas,” 
so that the mental processes of muscle-control take an undue time, resulting in a form of 
inco-ordination, which is verv difficult to train. These patients can do any movement, 
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PHYSIOTHERAPY IN NERVE AFFECTIONS 


k By M. F. FORRESTER-BROWN, M.D.(Lond.) 
Sen. Surgeon, Bath and Wessex Orthopedic Hospital, elc., elc. 


HE subject of physiotherapy is vast and the subject of nerve diseases, even the 
common ones, 1s wide, so that, when the two are combined in a short article, 
it is only possible to touch lightly on some of the more important points. The 

term "' physiotherapy "' has a different significance to differer® specialists and is not 
always understood by the lay public. It may include splints and various appliances 
which give mechanical support to paralysed parts, and even include operative treat- 
ment, whose success depends on mechanical re-adjustments& bitin the present aréicle 
these two great groups will be omitted. 

It seems best to consider first the main types of physical measures by which the 
effects of nerve diseases can be relieved, or ameliorated, tbeif to deal with the general 
principles of their application to such diseases, and finally to note briefly their uses, 
or limitations in special diseases. 


TYPES OF PHYSICAL ‘TREATMENT . 


Whatever the type of treatment prescribed, it should be recognised that its results 
depend very largely on the ‘‘ man behind the gun "' ; this factor is often overlooked by 
the administrators of institutions,, who consider that to provide the most up-to-date 
equipment is to ensure the best results for the patients, whereas it is the writer's 
experience that the most efficient forms of treatment oftén demand quite simple 
apparatus, but a very high standard of experience and, above all, of that elusive factor, 
' Personality," in the staff. Indeed, the successful quack is quite, right when he 
attributes -his ‘‘ miracles ° to some inborn capacity in himself, though, his successes 
would generally be more permanent and their percentage higher i m a scientific 
training to his Heaven-sent gift. e j 


Hydrotherapy 

Water* provides one of the most valuable weapons in the hands of the practitione? 
of physiotherapy and we know what importance the ancient Romans attached to it. 
Water may be employed in many forms, the most commonly employed being as 
follows : e 

(a) The deep-pool.—This was very popular in Reman times, and its value has been 
re-discovered within, the last few decades. It.has two chief functions, namely, by 
supplying heat it relaxes muscle-spasm 1n cases of spastic paralysis of the pyramidal- 
tract type, whether due to birth injury, or some form of ‘‘ stroke,” etc., or to arthritis 
associated with the nerve disease; and by supplying buoyancy it eliminates the effects 
of gravity on a weak trunk* and limbs and so allows activity of partially paralysed 
muscles in a manner impossible on land; this in itself has the psychological efféct of 
increasing the patient's corsidence; it also encourages exercise of weak muscles, which 
otherwise have disuse'atrophy added to their primary disability. 

(b) Douches.—Douches provide a comforting type of treatment to the patient and 
the simultaneous application of heat and massage, which may either be of the light, 
skin-tickling type, as in the Vichy and Aix douches, or heavy so as to move deep 
congestion, as in the Scotch douche. In addition to the massage effect of the moving 
water, hànd-massage by the attendant can also be given during the douche 

(c) Contrast-Baths, alternating from temperatures of 110°F. to 1ce-cold, can be 
given in the form of douches; a very valuable form is the Scotch douche, which can 
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on altermate days. When the condition has become chronic, treatment will probably 
have to be more prolonged and as many as 36 applications may need to be given. 
Though there may be striking subjective improvement, thi3 may not necessarily for 
some time be accompanied by objective changes, such as improved definition and 
clearness in the radiograms. 

The benefit obtained by ultra-short wave treatment is generally lasting, but of 
course it is not possible to prevent re-infection. Care must, therefore, be taken to 
avoid colds and, if one should threaten, an ultra-short weve application should be 
arranged as soon as possible. 

Technique. Thg treatment is most conveniently giver with a valve apparatus, 
using the 6 metre wave-length; 10 cm. Schliephake electrodes are again used and 
treatment is applied antero-posteriorly, the anterior electrode being placed over the 
frontal sinuses when«thege or the gthmoidal and sphenoidal cells are affected, and the 
posterior electrode over the nape of the neck. Applica-ions, at first, are of five 
minutes’ duration, and this is increased gradually to 10 minutes. If the antra are 
affected, the patient lies in a comfortable chair with his Lack to the apparatus and 
the 10 cm. electrodes, attached to adjustable arms, are placed obliquely over each cheek. 
being closer together anteriorly. Treatment is at first of = minutes’ duration and is 
increased subsequently to 10 minutes. ' 

‘Radiant heat applications are also of great value in acute sinusitis and are applied 
in exattly the same way as for acute rhinitis. 

Local Medication. Little need be said about the med-cinal ieitiodé of treating 
acute rhinitis and sinusitis. ‘The number of preparations available is very great. 
They may contain substances which anasthetise the muccus membrane and relieve 
the local discomfort, but the disadvantages of using cocaine or its derivatives for this 
purpose are many, not the least being the risk of habit formation. Again, they may 
contain substances like menthol and eucalyptol which temporarily produce a feeling 
of freedom a and coolness in the nose by stimulating the ne-vé endings which convey 
the génsatio/f of cold ; actually menthol after a time causes the nasal passages to become 
more occluged than they were previously ; it has also been proved clinically to damage 
the ciliated'epithelium of the nasal mucosa. $imilarly, the use of substances such as 
adrenaline and ephedrine is of doubtful value, because they act by causing constriction 
of the capillaries ang arterioles and of course, though they clear the passages, they 
interfere with the inflammatory reaction which is nature’s way of combating infection. 
The use of a bland, inert, bat soothing, substance, such as medicinal paraffin, has 
much to commend it; it can be best applied by means of a nebuliser or atomiser. 

If nasal douches are used there seems a risk of spreadirg the infection to adjacent 
structures; this objection does not apply to the use of a fine atomiser spray with some 
mild antiseptic solution, such as glyco-thymoline, or to the use of an inhalation such as 
tinct. benzoini co. in hot water. . 

. * SUMMARY 

* To conclude, it is much more satisfactory to prevent the onset of colds than to 
try to treat them when infection has actually taken place. For prophylaxis, healthy 
living is of the utmost importance, together with ultra-violet irradiation during the 
winter months. When a cold is present, ultra-short waves tfeatment will generally 
cause it to clear up rapidly, provided the treatment is given at a sufficiently cany stage 
of the condition. e 








The Present Status of Fever Therapy infections, undu ant fever, sinusitis, the arthri- 

L. T. Hall (Jour. Iowa State Med. Soc., 1938, 4 tides, infectious chorea, ocular diseases, toxic 

xxviii, 590) considers that the following diseases " infectious psychoses, multiple sclerosis, bron- 

are improved by fever therapy; gonorrhoeal in- chiectasis, asthna, malignant tumours and 
fections, syphilitic infections, meningococcic kidney disease. 
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Sherman described in an article in the September, 1938, number of this Journal 
the results of the infra-red ray treatment of 947 patients suffering form “ colds ” in 
various stages. 

‘Fhe best results were obtained when treatment was given within 24 hours of onset. 

* 25% of these were completely cured and 3596 much relieved. 

Of the cases which were given only one application, 20% were cured and 27% 
much relieved. a . 

Ultra-Violet Irradiation. Another method which is of value is ultra-violet 
irradiation of the nose. This can be carried out with either a quartz mercury-vapour 
lamp or with a carbon-arc lamp, using iron-cored carbons. The author's nasal 
speculum, described in ‘‘ Ultra-Violet Radiation and Adunotherapy ’’* allows 
simultaneous irradiation of both nostrils. 

Naturally the nose must be carefully cleaned before irradiation is attempted so 
as to allow absorption of the ultra-violet, visiblé and infr&-red rays to occur. he 
duration of the application depends on the strength of the lamp and on certain other 
factors, such as distance from the arc, etc., but an average dose is five minutes. 

As has already been mentioned, the infection can spréad from the nose to the 
accessory nasal sinuses, into the ear, and down the naso-pharynx into the larynx, 
trachea or bronchi. We are, however, here only concerned with involvement of the 
sinuses. 


SINUSITIS . 


When sinusitis occurs, pain, often of a severe character, is generally a prominent 
symptom, the situation varying with the actual sinus which is affected. Infection 
of a maxillary sinus sometimes follows a cold and the antrum is infected through its 
orifice; in this case pain is generally felt over the cheek. If the orifice remains patent 
there is frequently profuse nasal discharge and there may be a rise in temperature. 
Infection of a frontal sinus produces frontal headache, the pain being spread over 
the whole of the sinuS area which is tender to tapping. In ethmoidal infection, the 
pain is chiefly over the bridge of the nose and the sense of smell &s markedly impaired. 
It is quite common for the sphenoidal cells also to be affected. 

T . 


Treatment 


Local, Ulira-Short Wave Therapy. Ultra-short wave tteatment is the most 
valuable method of dealing with sinusitis. Provided that there is free drainage from 
the affected sinus, the application has a soothing effect from the commencement and 
pain is relieved. If, however, there is enclosed pus which cannot find an outlet, the 
treatment may be followed after each of the first faw applications by an increase or 
** +. exacerbation of pain. The tension in the sinus is increased owing to the augmented 
. ; blood supply. Absence of drainage, however, is not a contra-indication to ultra-short 
".* wave treatment provided that the possibrlity of a tem orary increase of pain is explained 

to the patient who is willing to accept this risk. nother symptom which may occur 
is an increase in the amount of discharge, which sometimes becomes bloody. "This 
increased discharge may be present after the first six or seven applications Before 
finally sybsiding. At first,the treatment may produce a temporary feeling of giddiness 
but this passes off inea few moments and can be avoided by keeping the patient still 
for a few minutes after the termination of the treatment. It has been proved experi- 
mentally that it 1s possible to raise the temperature of the paranasal sinuses several 
degrees, above the general body temperature. Marked relief and freedom from pain, 
which may be lasting, may follow 10 or 12 applications which can be given daily or 





e 
*Ultra-Violet Radiation and Actinotherapy. Russell and Russell. Edinburgh: E and S. 
Livingstone. i . 


e 
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bacterial growth 1s fostered. These abnormalities are chiefly adenoids, deflected 
septa, polypi and enlargement or malformation of the turkinate bones. Care must, 
however, be taken to avoid all unessential damage to the muzous niembrane. lt must 
be remembered what an important air-conditioning apparatus the nose is. Dust and 
other mechanical irritants in the air lower*'a person's resistance to colds and in conse# 
quence colds are more prevalent among those who work in smoky, dusty, overcrowded 
cities. EMEN 
Medicinal. Certain disinfectants can be sprayed into the nasal passages; such 
preparations as argyrol, 10 per cent., Seiler's solution, resorcinol 5 per cent., and 
glyco-thymoline can be used in this way. Inhalants such as tinct. benzoini co. in 
„hot water may also Be employed. Eye drops of colloidal argentum or collargol 
2 per cent., which pass down the lachrymal sac and nasal duct, are also of undoubted 
value, especially in,children. 
* Vaccines. The prophylactic value of inoculation by ant:-catarrhal vaccines seems 
doubtful, though persons who have been so inoculated are less likely to suffer from 


complications. 
. 


Curative Treatment 


Supposing that the patient, despite all preventive measures, is unfortunate enough 
to catch a cold, what treatment can be given? The treatment can be general and local. 

Hydrotherapy. A sweating bath will often abort a cold. This may be given 
in the form of a Turkish bath or a foam sweating-bath; a steam bath with Wilde's 
pyretic couch or a mild pyrexia treatment with the Honsaker zpparatus or some similar 
appliance for producing artificial fever; or the old-fashioned mustard bath. 

We have frequently noticed that an artificiat fever treetment given for some 
complaint of a more serious character has had the effect of curing a cold. This proves 
that the use of antipyretics is generally undesirable because Nature utilizes fever for 
combating infection 1n warm-blooded animals. n 

Frequent hot drinks of juices of the citrus fruits are of value and one drachm of 
essence of cinnamor, taken in hot milk three times a day, is another useful measure. 

The patient should always be kept in bed if the temperature is raised, both for 
his own sake and for the sake of others. R : 

Ultra-Short Wave Therapy. 1n regard to local treatment, the most valuable, 

*agent at our disposal ås ultra-short wave therapy. Ifa cold is treated at itẹ commence- 
ment, that is, during the congestive stage, before the 'condition has become catarrhal 
and before the swollen turbinates have occluded the nasal passages, ne application 
of ultra-short waves will generally effect a cure. About ter m-nutes after the treatment 
has commenced, the nasal passages usually feel clear, it becomes possible to breathe 
through them without difficulty and the stuffy, uncomfortable feeling disappears. 

The treatment is best given with a valve apparatus, using a 6-metre wave-length 
and the 10 cm. glass Schliephake electrodes. - The patient sits in an armchair and one 
electrode is placed over the lower*part of the neck and the other over the front of the 
nose. The metal plate in the posterior electrode is plaged farther from the patient's 
body than the anterior one, a distance of 2$ cms. being usual. Treatment is generally 
given for 10 to 15 minutes; a comfortable warmth should be experienced. „A second 
treatment given within the next 24 hours is often advisable as a precautionary measure. 

Radiant Heat and Infra-red Rays. If ultra-short wave treatment is not available, 
infra-red rays or radiant heat can be used. The patient is placed in an arm-chair 
with the head resting comfortably on a cushion and the lamp is placed 12 to 36 inches 
away, the distance depending on its power. "Treatment is generally given for 15 to 
30 minutes. As seen in trans-illuminatign, the red rays have the greatest power of 
penetration; protective glasses should be worn whenever necessary. The application 
shoüld be soothing and comfortable. i 
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Both these factors would affect the loss in working days per employee. The 
number of working days lost in the previous winter of 1936-37, before the commence- 
ment of the experiment, was 2.12 for the controls and 2.25 for those receiving treatment. 
he author found that the number of working days lost per person was substantially 
*reduced with ultra-vfolet irradiation and slightly reduced by vitamin treatment. It 
was an interesting fact that, though certain of the benefits resulting from ultra-violet 
irradiation are known to be due to the formation of vitamin D, the irradiation results 
were much better than those obtained from the oral administration of vitamin D, 
proving that ultra-violet irradiation produces other effects in the body. 

The author summarizes his results as follows : ‘‘ It was foung that the only method 
of real value was ultra-violet irradiation, which reduced both the severity and the. 
number of colds in patients so treated. The method is cheap and easily applicable 
to large numbers of employees. Its use by big industrial goneerns would definitely 
lower the tremendous economic losses at present caused by the common cold.” * 


Experimental work at Cornell University, New York. Maughan and Smiley 
of Cornell University have also investigated the occurrence of eolds among the students 
at their University (Scientific Monthly, March, 1931, Vol. XXXII, p. 235). They 
irradiated the students once weekly from October to the end of December, twice 
weekly from January to March and once weekly during April. Their conclusions 
were as follows : 


"(1) Colds and their complications are our commonest disease-cause of student 
disability. 


(2) Cold epidemics occur largely | in the 17.9 to 27.5 per cent. of students definitely 
cold-susceptible and touch very little the normally resistant group. 

(3) A combination of old and new methods applied to groups of cold-susceptible 
male students in our hands has resulted in a reduction of 42.5 to 58.26 per cent. in 
cold incidence. . 

(4) We have theoretical grounds for believing that attacking the colds*in the 
cold-susceptible group will prove to be an effective way of modifying or averting the 
usual cold epidemics of our Student body. We have as yet no positive evidence to 
present in confirmation of this belief.” 


Sir Legnard Hill and A. R. Laurie made some interesting ebservations on schooh 
children during the Autumn ôf 1929 and the Spring of 1930 in Derby. 

They divided 250 children into four groups. ° 

Group No. 1 were isrądiated with a tungsten-cored carbon-arc lamp twice weekly 
at a distance of six feet. 

The maximum dosage was 10 minutes to the front and back of the body. 

Group No. 2 received a radiostol pellet daily. 

Group No. 3 received a similar pellet which, however, contained no ergosterol, 


and they were also irradiated through a glass screen. . 
Group No. 4 were controls. ` 
The results were as follows : . 

Liability to colds. , ° Percentage Improvement. 
Group I .. ss .. 30%; also showed a gain in weight of 2.42 Ibs. 
Group 2... EO ade AIO ot, 2 m 35 2.17 lbs. 
Group 3 .. E re 18%5 4, " ^ 1.81 Ibs. 
roup 4... 3 Ae Yoi y " $ 75 1.91 Ibs. 


Correction of Nasal Abnormalities. nother important factor in prophylaxis is 
the removal or correction of certain abnormalities of the nasal cavities which obstruct 
the passage of air through them and prevent their ventilation. Mucus collects and 
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resistance *of the patient to infection and there are several ways in which this can 
be done. i 

Exercise and fresh air. — Adequate exercise out of doors is very impartant, 
especially if associated with deep breathimg. During the Great War, despite the 
hardships and exposure to wet and cold, there was a remarkable freedom from catarrhal 
conditions. Satisfactory ventilation of dwelling rooms, halls and public conveyances 
is essential, and windows in bedrooms should always be kept open. 


Baths. Cold baths are very valuable for those who experience a healthy skin 
glow immediately afterwards; they are not suitable, however, for those who do not 
react in this way and who tend to become cold, cyanosed and shivery. Turkish and 
‘Russian baths are extremely useful as they promote profuse sweating and improve the 
condition of the skin. Air baths are also advantageous and have a valuable action in 
raising the body resistZnce The writer remembers how pleasant he found the Luft Bad 
at Lahmann's Sanatorium, Dresden. 


Clothing.. Suitable clothing is another important factor. Overclothing should 
be carefully avoided and a mesh type of underclothing should be worn. The clothes, 
in fact, should be light, loose and porous. 


Diet. A correct diet is of great importance and should contain adequate amounts 
of protective foodstuffs including vitamin A which, by helping to maintain the 
integrity of the epithelial lining of the air passages, has an anti-infective value. This 
vitamin is present in milk, butter and eggs and also in cod-liver and halibut-liver 
oils.. Vegetables containing carotene and citrus fruits are a.so necessary. 


Ultra-violet irradiation. The prophylactic valtte of general ultra-violet irradiation 
is now universally realized. Natural sun baths in the open air or exposure to a lamp 
emitting ultra-violet, visible and infra-red rays will produce the required effect. These 
different radiations have varying powers of penetration—tie [ed visible rays reach 
the subcutaneous tissues but the short ultra-violet rays are absorbed by the stratum 
corneyin of the epidermis. Ultra-violet rays increase the blood supply of the skin 
and thereby improve the nutrition of the epidermal and dermal cells—tbe skin becomes 
warmer and more active. It is able to adjust itsélf to greater variations in the tempera- 
ture of the surrounding air, and hypersensitivity to chilling disappears. Erythema 
of the skin may occur and this is followed by pigmentaton which increases the 
resistance of the skin to infecting agents. : 


$ . 
Experimental work at Bournville. Much work on the prophylactic effect of ultra- 
violet irradiation has been done but probably the most recent #s that by J. B. Sherman, 
the medical officer of Bournville Works; this work is described in the British Medical 
Journal of October 29, 1938. Four prophylactic methods were chosen. 
(1) The administration of vitamins A and D. These were given in capsule form 
once daily throughout the winter, 
* (2) The use of dissolved vaccine, a mixed vaccine of certain organisms found in 
te nasal and pharyngeal cavities. 4 injections were givdh at 5-day intervals. 
(3) Entoral vaccine, a mixed vaccine in a dried form designed for oral admin- 
istration. This was given daily for 7 days, then once weekly throughout the winter. 
(4) Ultra-violet irradiation with a long-flame carbon-arc lathp, at 3 feet distance, 
twice weekly, increasing to a maximum exposure of 14 minutes. Irradiation was 
carried out throughout the winter months. 


A control group of 593 patients were given no prophylactic treatment. 

Of 1,928 patients, 1,655 completed the course; omitting the controls (593), 1,062 
patients were treated. y 

Sherman points out that two results could be expected, namely (a) a reduction 
in the number of colds contracted; and (b) a diminution in the severity of the colds. 


93 


April, 1939 THE BRITISH JOURNAL 
/ 


PHYSIOTHERAPY IN 
"m THE COMMON COLD AND SINUSITIS 


' |. By W. KERR RUSSELL, M.D. 


Physician-n-charge, Physiotherapy Department, National Temperance Hospital, and 
Light and Electrical Departments, Miller Hospital, Greenwich. 


THE COMMON COLD 


PART from all the discomfort and vexation which it causes, the common cold. 
is also probably responsible for more economic loss than any other medical 
condition. The problem of the common oold is, therefore, worthy of careful 

study. 

The nasal cavities are anatomically rather complicated ; the turbinate bones greatly 
increase the surface area of mucous membrane lining the fosse and slow the passage 
of air through the nose. Each nasal fossa is divided into respiratory and olfactory 
parts, the latter being uppermost. The mucous membrane of the .nasal cavities 
contains many ciliated cells and also large numbers of goblet, or mucous cells. The 
cilia propel mucus and foreign bodies towards the pharnyx. Opening from the nose 
are passages into the antra and frontal, ethmoidal and sphenoidal sinuses—arid also, 
through the nasal ducts, into the conjunctival sacs. 

The functions of the respiratory portion of the nasal cavity are to warm, motsten 
and cleanse the air. The inspired* air is heated to body temperature, moistened to 
saturation point, and cleansed of micro-organisms and other foreign bodies. The 
efficiency of this filtration mechanism can readily be seen after the inspiration of 
sooty, foggy air. 


Symptoms è . 


There are three stages in, acute catarrhal rhinitis. The first is the congestive 
stage in which the nose feels uncomfortable, dry and stuffy, the mucous membrane 
~becomes swollen, secretion 1s reduced and there is often a feeling of malaise, sometimes 
accompanied by a slight rise ig temperature. This is followed by the early catarrhal* 
stage in which,the mucous membrane becomes more swollen, there is a copious watery 
discharge often associated with sneezing and lachrymátion, and taste and smell are 
generally affected; the veice becomes husky and loses its natural resonance. Later, 
the swelling and infiltration of the mucous membsane subside and the discharge 
becomes viscid and muco-purulent and difficult to expel. If the condition is untreated 
it may persist for about a fortnight. 


ZEtiology and Complications 7 


a 
It is now thought that the principal cause of coryza is a filter-passing, ultra- 
microscopic virus. It has þeen found that sitting in a draught in an overheated and 
badly ventilated room predisposes to infection. 
The chief complications which may occur are spread of the infection into the 
accessory nasal sinuses, the middle ear and also into the throat, Jarynx, trachea or 
bronchi. 


Prophylactic Treatment 
, 


Treatment can be prophylactic or curative and at the present time the former is 
probably the more important. An endeavour must be made to raise the general 
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Common Ailments and the General Practitioner 


N the daily working routine of the general practitioner particularly, a very con- 
siderable portion of time and effort is devoted to dealing with such common 
complaints as coffyza, sinusitis and the many and protean forms of rheumatism. 

Unfortunately, these everyday disorders are by no means always amenable to everyday 
therapy and indeed oftgn prove more resistant than some of the more serious disorders 
for Which there is available a specific type of treatment. 

As in so many other conditions, physiotherapy offers a measure of relief in many 
of these common disorders which the older materia medica cannot achieve. Some of 
these conditions are well described in the following pages, but others could be 
mentioned, as, ‘for example, the value of ultra-violet light ir. that extremely, common 
and equally intractable complaint, acne vulgaris. 


In view of the ample assistance which physiotherapy can give to the general 
practitioner and the often impressive results which follow its use, it would seem that 
at lest some of the less intricate forms of apparatus, such as “he ultra-violet and infra- 
red lamps, would find a place in the equipment of every general practitioner who is 
really interested in his work and in securing optimum results for his patients. Vet this 
is still, we are afraid, far from being the case. From a more selfish viewpoint, more- 
over, the enhanced results obtained would add to his prestige ard consequently—if we 
may be forgiven for tpuching on the material side, which after all is important, even if, 
like the ankles of Victorian ladies, it may be understood but rigidly excluded from 
polite conversation—to his income. For, the tost of fnstalling and maintaining an 
ultra-violet or infra-red lamp, or even the more expensive short-wave unit, would 
tindoubtedly repay itSelf many times, not only in money, but in the gratitude of 
patients. 


e. 

'Then why is ihe medical profession as a whole, of this country, so backward in 
taking advantage of the undoubted benefits of dispensing’ the more simple forms of 
physical medicine in the surgery? The answer is not that there is available a large 
body of highly-competent auxiliaries who can carry out this work for them, for they do 
not even utilize the services of this body to anything like the fullest advantage. Indeed 
a large proportion of the medical profession has, up till now, shown a strange reticence 
if seeking an adequate knowledge of the sound principles underlying physiotherapy 
and thus is not in a position even confidently to direct treatment. 

This Journal has for many years been fighting to overcofne thjs apathy and, though 
the fight has been at times discouraging, there are many signs of awakening interest 
in our profession which, exasperatingly conservative in some ways as it may be, is 
after all essentially sound and well-balanced. As we have consistently poinjed out, 
the basic solution liesin education of the student and in adequate post-graduate teaching, 
so we repeat that, when our great teaching centres give adequate prominence to this 
important subject the new generation of doctors will grow up with a proper realization 
of its value. 
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adds that further study of this problem is indi- 
cated. 

"Following each subject throughout the ses- 
sion discussions in which many authors take 
part are included and it is encouraging to note 
that some are becoming "increasingly mindful of 
the ''soil" in which the “seed” of this crippling 
disease continues to flourigh. 

There follows a reproduction of nine papers 
read at the open session for communications at 
Leamington Spa. 

Part 2 opens with the presidential address by 
Lord Horder, and remarks on gout and rheuma- 
tism of metabolic origin by Prof. F. R. Fraser. 
Sir Walter Langdon Brown then continues on 
the subject of gout, and agrees that the exact 
relationship of uric acid to gout is not yet 
clearly defined, but stresses that it is those 
agents which produce an increased elimination 
of uric acid which are the most effective in this 
condition. Dr. Weil (Paris) continues by em- 
.phasising the prevalent co-existence of gout with 
many other rheumatic conditions—a fact which 
is becoming increasingly evident. Dr. Leslie 
Hill follows with a critical study of gout, aim- 
ing to establish definite criteria for diagnosis, 
and Drs. Gibson and Kersley discuss in*detail 
the clinical and pathological findings in this 
condition. The radiographic aspect of the gouly 
foot 1s then considered by Drs. Weissenbach 
and Fiancon (France). : 

The second session consists of four short 
papers concerning gout, while the third session 
contains a collection of six miscellarfeous papers 
on the following subjects : Spontaneous jaundice 
‘and rheufnatoid arthritis (Hench); the circula- 
tion in relatien to arthritis (Pemberton); the 
voluntary hospitals and rheumatism (Davidson); 
serological investigations in chronic rheumatism 
(Levinthal) ; notes on gold reaetians (Copeman); 
and sciatica (Slot). 

As in part 1, the discussions following each 
main subject are reproduced. Although some 
papers are not translated, all summaries ares 
reproduced in English, French, and German. 
There are 7 plates and various djagrams and 
tables. The colour of the binding, paper, and 
print are not inspiring, but the book contains 
a vast amolint of information afid stimulus to 
research along certain definite lines. L. H. W. 


RADCLIFFE INFIRMARY, OXFORD 
Dr. W. D. Kiernander has been appointed 
whole-time Assistant Physician to the Depart- 
ment of Physical Medicine at the Radcliffe 
Infirmary, Oxford. 
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Post-Graduate Lectures 

The Executive Committee have arranged for 
a first lecture to be given to members on Tues- 
day, 18th April, at 7.30 p.m, at the Royal 
Institute of Hygiene and Public Health, 28, 
Portland Place, W.1. Dr. Francis Bach has 
kind!y promised to lecture on that evening on 
the subject of Short-&AVave Therapy. A further 
lecture will be given in April, and members will 
be advised of the date in due course. Members 
are aked to malæ a*pdint of attending the,lec- 
ture or. 18th April, if it is possible for them to 
do so, and to advise the Hon, Secretary not 
later than 11th April if it is their intention to 
be present. After the lecture, members are 
invited to remain for social discourse and 
refreshment. This will enable the Committee 
to discuss with members the holding, of further 
lectures in the autumn, as well as othef matters 
of interest to their profession. A fee of 3s. is 
being made to cover part of the expenses; and 
members may bring a physiotherapist colleague 
if they wish to do so. The same fee will be 
made for non-member physiotherapists. Details 
have already been posted to members in London 
and the home ccunties, Bet paie are 
published here in the hepe that some rflgmberg— 
at a longer distance may be able to attend. 


Annual Dinner 

The Executive Committee at their mcetinge 
on the 15th jnstant discussed the question of 
holding an Annual Dinner, and it was agreed 
to do so. They, however, decided that the 
dinner should be additional to the afternoon At 
Home which has been held for the past three 
years, and which has been so much appreciated 
yi members and their friends. Full details of 
the Dinmer will be posted to members as soon 
as the date of the Annual Meeting has been 
fixed. E 


a 


ERRATUM 


The following correction to the paper by Dr. 
J. P. P. Stock on “ Short-Wave Therapy in 
Asthma,” published in the February issue of 
this Journal should be noted. On page 35, 


9 second paragraph from foot of page, line three, 


“ water to 1 oz.," should read “ water to r'dr." 
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»1asm, exioitanon and lack of professional 
control, distredit is periodically visited upon it 
and’ its popularity wanes.” 

The author discusses the various factors pre- 
disposing to chronic infection, and he considers 
these to be primary foci of infection, inadequate 
actors, allergy, mechanical 
defects erfering with function, trauma, 
fonal disturbances of the autonomic ner- 

vous and endocrine systems, chronic vitamin 
deficiencies and neurogenic and psychogenic 
tactors. ? 

In chapter V the author discusses the func- 
tions of the liver, and he also devotes chapters 
to the different organisrhs*invelved in intestinal 
toxzemia. The anatomy and physiology of the 
colon are described in a chapter of 34 pages, and 
the author quotes Bastedo’s definition of irriga- 
tion, namely, “that the term conveys the 
idea of washing, and, therefore, while the 
ordinary enema is given with the purpose of 
inducing defæcation, the irrigation is adminis- 
tered not to induce defeecation but to wash out 
the material situated above the defzecation area 
and to lavage the whole of the bowel as high 
as the water can be made to reach. 

On page 107 the author says that the total 
amount of solution used at any one treatment 
should rarely exceed three gallons, but on page 
110 he states, in a description of one method of 
irrigation, that from 6 te-8-gallons are required 
for each treatment. e i 

Seven different methods of irrigation are 
referred to, namely, two methods used by 
Bastedo, the Dierker method, the Schellberg 

emethod, the Borosini method, the Vattenborg 
method using the Morse table, and the Hon- 
saker method. From what the guthor says 
about the Borosini method, it seems doubtful 
whether he has had any personal experience in 

its use. . 

Fundamentally, methods of irrigation are 
either active or passive; they are active when 
bowel action is stimulated through the defzeca- 
tion reflex, and passive when the bowel is 
#mptied by suction. 

Tire autor is undoubtedly correct when he 
says that the chief cause of intestinal stasis is 
some disturbance in the autonomic nervous 
system frequently due to emotional strain and 
worry. Relief, in these cases, can only be 
achieved by dealing “with the underlying emo- 
tional problem. In fact, the physician must be 
able to help his patient physically, mentally and 
spiritually 
tion alone rarely produces permanent results in 
this condition. 







As the author says, colonic irriga-@ 
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The author devotes two chapters to the pro- 
blem of allergy aid another to common causes 
of failure, and tke final chapter is entitled 
i Prescriptions and Formule fos irrigating 
Solutions.’ 

This is a very interesting book and well® 
worth perusal. © enables the physician to 
appreciate the vale ‘of colonic irrigation when 
it is administered in a scientific way by those 
possessing medica qualifications. W. K. R. 


Reports of Two Congresses on 

Fheumatism 
Proceedings c? the International Congress 
on Rheumati.m. and Hydrology (London 
and Oxford), and the Bath Bi-centenary 
Congress on Zhromc Rheumatism (March 
2sth—April art, 1938). 362 pp., illustrated. 
Price 12s. 6d London, 1938: Headley 
Bros. 

Part 1 opens wih the presidential address by 
Sir Farquhar Buz ard. In the first discussion, 
Dr. E. P. Poulton considers the factor of climate 
in the causation of disease. He is followed 
by Prof. Edstron (Sweden) who deals with 
the climatic factc-s which he considers most 
important in influencing the human organism. 

of. De Rudder (Frankfurt), then describes 
those diseases wh-ch he considers are meteor- 
otropic in zetiology gnd which he believes affect 
the organism through the vegetative nervous 
system. 

The second discrssion is on juvenile rheuma- 
tifn. Dr.'A. G Gibson on the pathology, 
emphasises that tiis disease almost invariably 
starts wth an acute hemolytic streptdtoccal inf 
fection, and stresses the factor of Sensitization «f 
the organism to th» pathologicel processes. Prof. 
Klinge (Munster) adds that rheumatic fever is 
essentially a sefDus visceral disease. Dr. 
Leonard Findlay ‘hen deals with the clinical 
aspect, and states hat, until the exact etiology 
of rheumatic infection is established, none of 
*the so-called rheumatic manifestations can be 
described as pathognomonic of this disease. Dr. 
Grenet (Parie) follcws with an interesting study 
of symptoms, assesing their comparative signi- 
ficance. Dr. Sheldon continues with a dis- 
cussion on genera” therapeutics. With regard 
to chemotherapy, ais results with sulphanila- 
mide were disapointing; if, however, the 
streptococcus is to 5e accepted as an etiological 
factor in this disease, perhaps mor attention 
to, and research with, this drug, should be 
encouraged, at the =xpense of contentment with 
the time-honourec salicylates. The social 
aspect is then discissed by Dr. Poynton, who 
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treatment was noted in 8 cases. [n only 3 
cases subjective improvement took place, and 
this ceased when treatment was stopped Only 
5 patients showed a significant alteration in the 
curves of the sedimentation rate, and only 2 of 
these were improved subjectively and objec- 
tively. Five patients gained weight during 
treatment. The authors are of the opinion that 
massive doses of vitamin D are of little or no 
value in rheumatoid arthritis. 


"Treatment of Colon Infestation by Irrigation and 
Hot Instillations 


Damaso de Rivas (Arch. Phys. Ther, 1938, 
xix, 756) found that a temperature of 45° to 47° 
C killed protozoan and metazoon parasites in 
from 5 to ro minutes. He applied to the colon 
a 1-5000 hot cupper sulphate solution through 
a rectal tube. The above temperature was 
maintained in the colon for the time mentioned. 
As a rule, 500 c c. of hot copper solution can 
be injected. Trichomoniasis usually required 5 
to 10 treatments. For cases of oxyuriasis the 
best result was obtained by washing the entire 
colon with a hot solution of 1-500 copper sulphate 
two to three times a week for 10 1o 15 minutes 
at a rectal temperature of 45° to 47° C, afid for 
killing the (ricocephalus dispar a solution of 
1-5000 copper sulphate. 


Blectro-Fango Therapy 

P Nicolesco and L. Chiosa (Presse Méd., 
1939, Mvit, 10) applied electricity to fango tv 
increase the ionization of jodine; similarly go 
hydro-electric baths (intensity of current 4o to 
$o milliagiperes). The most striking results 
were obtained,in ankylosis of joints, gouty de- 
formities and contraccion of the palmar 
aponeurosis Š 


Short Wavese , 

Delherm and Fischgold (Jour. de Radiol. e! 
d'éleclrol, 1938, xxii, 594) do not consider short 
or ultra-short waves to be different from the 
forms of high frequency previously known 
They believe that heat is the chief factor in 
their action and that heat and electrical effect 
are opposed to each other, heat diminishing the 
chronasia and the electrical effect of diathermy 
or short wates increasing it. Sltort waves are 
of great benefit, particularly in those cases «f 
arthritis which cannot be treated by diathermy 
owing to the difficulty in its application, as, for 
example, auhritis in the shoulder, knee, hip and 
vertebral column. Short waves are not superior 
to diathermy in cholecystitis, anal fissure, 
hemorrhoids, or, particularly, in neuralgias, 
which are aggravated unless the dose is very 
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weal, Used intra-vaginally, they replace with 
advantage diathermy. Slight forms of hemi- 
plegia and many cases of arteritis are 
ameliorated by short waves. The authors did 
not find that short waves of 20 or 7-metre 
length had a specific Sterilizing action on the 
infected skin. X-rays seemed much more 
efficacious; using a 7-metre wave-length, they 
met with no success in pulmonary abscess 


Fever Therapy by Pyrifer for Epidemic Infantile 
Paralysis 

A. Alder (Med. Klin., 1938, xxxiv, 1527)* 
employed pyrifer for producing pyrexia in 23 
cases of epidemic,infantile paralysis. He began 
with 5o units and increased the dose every two 
days until he reached 500 units Nine cascs 
gave good results v in 7 the effect was uncer- 
tain; and in 9 there was no benefit. Pyrifer 
and malarial treatment showed similar results : 
if one failed, the other did Mot succeed. No 
improvement occurred if the nervous supply io 
the muscles was quite cut off. The remedy was 
harmless and could be better controlled than 
malarial therapy. Treatment by pyrifer was 
advisable in every severe case of poliomyefitis, 


Protection of the Skin Against Sunlight 

Lachartre (Ann. de PInst. d'Aciinol, 1938, 
Mil, 107) recommends the following prescription 
for protecting the skin against suniight : men- 
thol salicylate, 4 gr.; zinc oxide and bismuth 
carbonate, of each 3 grs, oil of paraftin; 65 gr; 
stearin, 3 gr.; glycerine, 9 gr.; water, 20 gr.; 
soda solution and gum tragacanth, q.s. The 
cluef protection is afforded by the menthol sali- 


cylate. * 


Athermic Short-Wave Therapy 

P Liebesny* (lich, Phys. Ther , 1938, xix, 
736) found that short and ultra-short waves 
possess specific electrical effects. Short waves 
in athermic doses were found to have beneficial 
results in acute suppuration, such as facial 
boils, carbuncles, empyema of maxillary sinuses 
and also in some forms of chronic inflammation 


Yontophoresis in Ophthalmology . 
G. Erlanger (Arch. Phys Ther., 1939, xx, 5), 
used a combination of zinc and adrenaline {zinc 
sulphate, 1 ‘400 and 2 or 3 drops of adrenaline, 
1.1000, calcium chloride, 1:300 and adrenaline 
or quinine hydrochloride, 1:500) by ionto- 
phoresis in diseases of the cornea In acute 
infections of the cornea, ainc-adrenaline ionto- 
phoresis was first used for 2 or 3 treatments 
and afterwards calcium and adrenaline. In 
chronic eases, calcium-adrenaline iontophoresis 
was found more effective. In cases of herpetic 
origin, quinine iontophoresis may be applied. 
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Abstracts from Recent Literature 


U-V Light in Laparotomy 

T. Marti (Brunss Beitrage, 1939, clxix, 8) 
,has used U-V-R in abddtninal operations for 
four years and corroborates their action in 
relieving pain and in exciting peristalsis. He 
found that in diffuse purulent peritonitis the 
Laparophos lamp had a distinctly favourable 
action, post-operative thrombosis, emboli and 
pulmonary complications beimg decreased. He 
considered it a valuable therapeutic measure. 


Ultra-Violet and Visible Rays in Animal 
Septicemia 
A. J. Nedzel and L. Pincussen (Arch. Phys. 
Ther., 1939, xx, 5) experimented on white mice 
infected with the streptococcus hemolyticus. 
One group was not treated with any drug, the 
second was given sulphanilamide mixed with the 
food 3 days E of the streptococcus, 
and irradiatio Was employed in both groups 3 
,..ddys prior to bacterial injections and was con- 
tinued daily. The quartz-mercury and carbon- 
arc lamps were empfoyed. The death rate 
decreased from 23 per cent. in non-irradiated 
animals to 8 per cent. when they were irra- 
diated with the carbon-arc lamp, and to 15 per 
ə cent. in those irradiatede with the quartz lamp. 
When sulphanilamide was given,the death rate 
was higher in the irradiated mice than in the 
controls, increasing from 8 to 15 per cent. with 
the carbon-arc and to 54 per cent. with the 
quartz lamp. "When infected mice were treated 
with pitressin the death rate in the non-irra- 
diated animals rose to 62 per cent., but was 
halved by irradiation, either by the mercury- 
quartz or the carbon-arc lamps. 
Fofal Infection, Rheumatism and Short-Wave 
Therapy 
J. V. Ries (Schweiz. med. Woch., - 1938, 
Ixviii, 989) warns strongly against exaggerating 
focal infection as a cause of rheumatism and 
especially against tlfe removal of the teeth for 
quite slight rheumatic pains. Many people 
whose teeth are perfectly sound suffer from 
rheumatism, 
teeth never suffer from this disease. Collec- 
tions of pus at the root of the teeth do not 


and others with many cariousy 


gs 


necessarily indicate removal of the teeth, as 10 
to 15 short-wave treatments commonly suffice 
to cause absorption of the purulent foci. 


Fever Therapy plus Local Heating in 
Gonorrheea 


E. H. Krusen, L. M. Randall and L. G. 
Stuhler (Am. J. Syph Gonorrhoa and Venereal 
Dis., 1938, xxii, 185) report on 361 cases of 
gonorrhoea treated by fever therapy. The 
number of sessions was lessened by prolonging 
the duration of each session. The use cf 
oxygen inhalations during treatment did not 
give satisfactory results with lower degrees of 
fever. High fever with oxygen inhalations, 
however, seemed to be slightly more effective 
than high fever alone. In women suffering 
from *pelvic inflammatory disease, refractory to 
fever therapy, local pelvic heating with fever 
therapy gave good results. Single 10-hour ses- 
sions of fever therapy at 106.7° F. produced 
negative cultures in a high percentage of cases 
of gonorrhoea. A single long session of fever 
therapy combined with additional local heating 
was the most satisfactory method of treating 
gonorrheeal urethritis, cervicitis, pelvic inflam- 
matory disease and some other compKcations cé 
the infection. . 


Treatment of Syphilitic Diseases of the Central 
e Wervous System 


G. Voss (Fortschr. d Therap., 1938, xiv, 
625) discusses the treatment of diseases of the 
central nervous system by neosalvarsan, 
malaria therapy and inunction, and alludes to 
fever therapy induced by short waves applied to 
the head; hg does not consider, however, that 
in'Germany there are sufficient data on which 
to form an opinion of their value. 

e 


Treatment of Rheumatoid Arthritis with 
Vitamin D 
N. Abrams and W. Bauer (Jour. Am, Med. 
Assocn., 1938, cxi, 1632) administered large 
doses of vitamin D to eighteen patients suffer- 
ing from rheumatoid arthritis in a stationary 
or slowly progressive state. Subjective im- 
provement fasting during the whole period of 
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activity of the source of ultra-violet irradiation ; 
these will be submitted to the International 
Congress on Light. 

H. Rianc&ni describes the good results which 
ehe obtained by X-ray treatment and short waves 
*in the cervico-brachial neuralgia. 

X-ray therapy: paravertebral field from C5- 
D1, the direction of the X-rays is latero-inter- 
nally; equal spark=25 centimeters; filter: 5 
millimeters of aluminium—ioo to 150r for each 
session; two sessions every week; total dose: 
600 to goor. 

Two courses are recommended if the relief is 
not sufficient, with an interval of a fortnight. 
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Short waves: weak doses, a little electrode 
(its diameter should not exceed 6 cm.) is placed 
at the lateral side of the neck, opposite to the 
painful region; the other electrode is placed at 
the external side of the shoulder, the elbow, or 
the hand. 

The duration of every session is 5 minutes. 

If the neuralgia is so intense that the patient 
is unable to attend his doctor, the author advises 
beginning physical treatment by daily scssions 
of ultra-violet rays until sufficient relief occurs. 
This artificial sun-báth can be continued with, 
profit during the sessions of X-rays or short 


waves. 
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PHYSICAL THERAPY NOTES FROM NEW YORK 
By MADGE C. L. McGUINNESS, M.D. 


Fuel Supply of the Sun 

Professor Hans A. Bethe, of Cornell Univer- 
sity, has been awarded the Morrison Prize of 
$500: by the New York Academy of Sciences 
for his solution of the mystery of the fuel 
supplying the sun with radiant energy upon 
which the earth depends. e 

He announces that the element carbon is 
responsible for the hot interior of the sun and 
other stars. According to this theory, the 
Normandie or the QueeneMary could be pro- 
pelled across the ocean and back by the energy 
locked up in the nuclei of a cube of sugar. A 
collision of the various nuclei of the atoms 
liberates the energy required. Carbon and 


ehydrogen, are the chief actors in the drama of 


atom smashigg. The hydrogen atom with its 
one proton nucleus smashes the carbon atom 
with its six proténs to form the element nitro- 
gen with its seven protons. 

The nitrogen atom collides with the hydrogen 
and a new element results. When four hydro- 
gen atoms enter what is left of the nucleus of 


the original carbon atom, split off and attract 


helium is the result. The 
original carbon nucleus is revivified and the 
process starts all over again. Te collision of 
the hydrogen and the carbon produces the exact 
amount of radiant energy knows to be liberated 
by the sun at the rate of fo million billion tons 
of coal per second. 

On earth we burn the outside of the carbon, 
whilst the,sun and stars burn the nucleus. On 
earth carbon burns in oxygen, in the sun and 
stars it burns in hydrogen. At the beginning 
of this century radioactivity was considered the 
source of stellar energy. Since the discovery 


two electrons, 
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of the bombardment and disintegration of 
nuclei, it has been assumed that such disinte- 
grations supply the heat of our sun. It takes 
much higher temperatures, however’, to set 
nuclei afire. Coal lights at a temperature of 
a few hundred degrees, atomic nuclei at about 
ten million degrees. 

Everybody has agreed that the nuclear 
reaction could account for the heat and light 
of stars, but none knew which nuclei were the 
fuel in the stars until this present theory, which 
fits the known facts. .Ihe carbon nugleus is, 
therefore, most important of all the nucĦi. 

Dr. Bethe, formerly of the University of 
Munich, was associated with Lord Rutherford, 
Neils Bohr and Enrico Fermi, and his book 
on nuclear physics i$ the most autheritatives 
now in existence. 

This discevery of Bethe is in line with work 
done by Enrico Fermi, of the University of 
Rome, who recently received the Nobel Prize 
in physi¢s for his discovery of new elementary 
radioactive substances when neutrons are irra- 
diated. This in a measure ties with the awards 
made by the Royal Society, such as the Copley 
Medal awarded Neils Bohr for his work fn 
physics. s 

Estimation of Cosmic Rays i 

Dr. E. C. Stevenson, Instructor a Physics, 
and Dr. Ivan A. Getting, Junior Fellow at 
Harvard University, have developed an instru- 
ment for counting partigle radiation and par- 
ticularly cosmic rays. It is known as a scaling 
circuit, and distinguishes random electrical im- 
pulses coming only fifty-thousandths of a second 
apart, and these counts can be made for months 

(Continued at foot of page 87.) 
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VIEWS ON PHYSICAL MEDICINE 


INTERNATIONAL REVIEW 


. PHYSICAL MEDICINE IN FRANCE 
By Dr. J. SAIDMAN and Dr. J. ROSEN 


. 

At the last session of the '' Société Française 
de Photobiologie et d'Héliotherapie," R. Krainik 
made arr interesting communication concerning 
actinology in India. Scientific heliotherapy and 
polyradiétherapy has become more and more 
important in India since the creation of the 
Institute of Polioradiotherapy of Ranji Singhi, 
in the State of Yamnagar. A revolving solarium 


was constructed there A -the-plans of Dr. 
Saidman. are ten cabinets which con- 
taiz entrators and filters ; these filters allow 


~~ passage of the invisible ultra-violet or infra-red 
rays, and some of the cabinets contain sub- 
stancés which absorb tflese rays and allow only 
visible sun-rays to pass. This solarium is com- 
pleted by an artificial beach "with mercury- 
vapour lamps and a polymetallic arc lamp. 
e There 4s also an installation of short-wave and 
of X-ray units. The X-ray apparatus is in a 
room on the first floor, and the patient is put 
in an adjacent room. By this means it is easy 
to carry out teleradiotherapy if circumstances 
render this necessary. The medical director cf 
the Institute is Dr. Mehta. More recently, 
another centre for scientific heliotherapy was 
opened at Draghandhra. Here thera is only 
óne revolving cabinet. "This solarium is under 
"the medical supervision of Dr. Malvanker. 

Dr. Krainik concluded by quoting some typi- 
cal cases cured by the treatment in the revolving 
solarium and by reporting the results of his 
researches concerning the sensitometric test on 
Hindoos, who are as sensitive to ultra-violet 
rays as European patients. 

A. Dehnier studied the sexual behaviour of 
subjects who had sun irradiations, without 
medical control, on the beach of the Cóté d'Azur. 
He investigated the question as to whether 


daily great sun irradiations had a peculiar cflect 
on the performarce of the genital function. The 
answer was negative. 

R Tardy emphasizes the interest of spectro- 
graphic studies in Actinology and describes a 
simplified spectr« graph, which serves to identify 
the number, thc importance and the situation 
of abgorption bands of ultra-violet rays in an 
organic liquid (serum for instance) The 
apparatus is composed of a vat of variable thick- 
ness, an optical spectrograph ol quartz with 
mechanical and electrical arrangements which 
effect the removal of a photographic plate at a 
known velocity and the simultaneous variation 
of the traversed liquid, and the spectrogrameter 
which facilftates the reading and interpretation 
of the absorption figures. : 

Bérard discusses lipidol injections " into the 
fistulae occurring in tuberculous’ osteoarthritis. 
The radiograph shows bone fesions which are 
distant from the skin fistulae. The length of 
the fistular pa&sage explains the difficulty cf 
obtaining their cicatrization. 

Saidman, under the title, '* Demands for a 
definition of Finsen’s unit," repeats the 


“reports he made at the Congresses of Paris and 
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Copenhagen. Although the biological proceed- 
ings are verf complicated, the erythemal effect 
is the best criterion for these measures That 
is why it seems logical to choose for unity the 
erythemal effect of ethe most active radiation 
(2967 A.U.) and to give to the other radiations a 
coefficiency which varies from 1 to 100. 

At the end of the session a commission was 
formed which» was composed of fouf members, 
Professor Jausion. Professor Strohl, Dr. -Said- 
man and Dr. Latarjet. This commission pro- 
posed the adoption of definitions of dosage and 
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incisions are not too deep; moreover, proper control of the intensity and quality of 
current employed is essential to reap all the benefits offered by this modern form of 
surgery. 

. KINDS OF CURRENT 


° An important requirement for cutting with high-frequency électric currents is that 
the current value shall not be too greatly damped, i.e., the periods between electric 
impulses shall not be fong compared with the duration of the impulse or train of im- 
pulses. The current value (milliamperes) should be just sufficient to maintain the 
cutting arc in the high resistance as well as in the low resistance parts, but not to have 
deep coagulating effects. 

Coagulating current is generally of a higher value than cutting current since it has, 
to destroy unhealthy tissue, burning it out and forming a granular residue. 

Dehydrating current, being required to direct a shower of sparks upon a blemish 
may be of higher voltage than cutting or coagulating currents and the use of a dampêd- 
wave form does not prevent satisfactory results being obtained. 

Spark-gap type and valve-type apparatus are both used in surgical diathermy. 
The remarks above in reference to damped waves of current only apply to spark-gap 
apparatus, since valve generators produce continuous waves of uniform amplitude. * 
On the score of availability of ample power, quiet running and constructiónal simplicity, 
valve generators have advantages over spark-gap apparatus, but some operators never- 
theless prefer spark-gap type machines for certain classes of work. . 

The importance of using the appropriate current for the various forms of surgical 
work should be emphasized. x 

In general, the strength of curyent is varied by coupling and tuning of the high- 
frequency transformer. Voltage is controlled by variation of @ipply tappings or by 
adjusting primary resistance in the supply transformer. Mere c oS 

When specifying or purchasing apparatus, care should be exercised to see ihat 
proper provisions areeincluded for control of currents for the various treatments 


envisaged from the apparatus. R . 
e 





*B.J.P.M., 1938, vol. 1, New series, page 425, December. 
. e 
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Thé author wishes to state that a slip occurred in dsawing Fig. 137 of, 
last month’Ì article. The connection between the main transformer secondary and the 
valve filament tircuit was omitted and the symbol for ascondenser incorrectly appears 
in the ammeter lead. The figure will be amended when the articles are published in book 
form. 
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PHYSIOTHERAPY IN FURUNCULOSIS—continued from p. 74 

autovaccination, seems to apply equally to furunculosis. We also consider that ultra- 
violet light, provided that a suitable type and a correct dosage is employed, constitutes 
the best general treatment for furunculosis. š 


- 


. . Resume 


Physical agents ‘must be employed systematically in recurring or severe 
furunculosis. 

A. furuncle or severe carbuncle should be treated immediately by X-rays or short- 
wave thefapy. £ 

Recurring furuncles should be treated by general ultra-violet irradiation. 

These techniques do not prevent the uge of biological or medicinal agents when 
the physician deems them necessary. 
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In this application of high-frequency electricity, the currents are employed for the 
dehydration, coagulation and cutting of tissue. All these effects are produced by a 
concentration of the current locally at the required point by the application of an 
clectrode of very small area. This small-ended electrode is called the active electrode 
and the other is called the indifferent elecirode. The indifferent electrode is of large 
area and may be placed at any convenient point. For cutting upon the chest, for 
example, the indifferent electrode may be situated in the lumbar region. The active 
electrode has a blade, ring or ball-end depending upon the type of work to be done, 
while the indifferent electrode may be of metal foil similar to that employed for medical 
electrodes. 

A very wide range of active electrodes is available with modern surgical diathermy 
apparatus. These include rings, discs, balls and blades, all designed for specific 
operations. These metal electrodes are mounted on insulating handles and have neat 
fittings for effecting connection wfth the high-frequency generator. The indifferent 
electrode is appropriately placed as mentioned earlier and having a pad of lint or flannel 
soaked in a saline (10 per cent.) or sodium bicarbonate solution between it and the skin. 


Dehydration. A technique employed for dehydration, or as it is also called, 
electro-desiccation, is to allow a shower of sparks from an active electrode to fall upon 
the abnormal tissue by bringing the electrode very near to, but not touching, the affected 
part. The sparks dry the surface at which they are directed and the drying action 
deepers as the treatment proceeds. 


Coagulation. For coagulation a familiar instrument to use is a ball, or button- 
ended, active electrode which is brought into contact with the diseased tissue and the 
heat of the concentrated current burns it away. Two active electrodes are sometimes 
used in a bi-polz r apfflcation of the current to the diseased part. 

_ Ir another technique a blade or needle-type active electrode is employed, incisions 

— beíng made round the diseased tissue, the instrument remaining in one position long 

enough to produce local coagulation before being withdrawn and inserted in an adjacent 

posi&bn. A circle ef coagulated tissue is thus made which isolates the diseased region 

from healthy tissue, the diseased portion being capable of removal by cutting current 
afterwards. : 3 


Cutting. When used for cutting, a wire (needle or ring) or blade-type active 
* electrode is used. This active instrument is brought to the tissue and, just before 
contact with it, a spark spans the gap and the spark is followed by an arc which persists 
as the electrode is introduced*into the tissue. The arc cuts the tissue and in addition 
coagulates the surfaces of the incision preventing the escape of blood from the small 
vessels. Larger blood vessels cut in this way can be sealed by nipping the divided end 
between forceps” and touching the forceps with the active electrode, turning them into 
a coagulating electrode. 

The amount of coagulation that occurs on the walls of the cut depends upon the 

cutting current, the speed of movement of the electrode and the nature of the tissues. 

> Coagulation to a depth of about a millimetre is normals Operating conditions must, 
of course, be controlled so as to prevent coagulation so deep that subsequent healing 
is delayed. : : 

An advantage of the coagulation is the reduction ofe hemorrhage and the 
consequent reduction of risk from the flow of infected fluids in the region of the wound. 
It is claimed also fhat electro-surgery is quicker and less painful than ordinary surgery 
and that subsequent healing is rapid and good. The comparative ease with which 
electro-cutting is achieved means that great delicacy of touch 1s required to ensure that 





*E. P. Cumberbatch. Electrical Review, 931, vol. 109, p. 799. 
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such as touching their thumb with their torefinger (which spastics cannot do at first), 
but they cannot carry out the corresponding action of holding a pen steadily. 

Lower Motor-Neuron Lesions.—Tlhe nerve diseases which benefit most from 
physiotherapy are those of the lower motor-neuron type (flaccid paralysis), whether the 
lesion is in the peripheral nerve, as in dfphtheritic paralysis and war-injurtes; 1n. the 
spinal cord motor-cells, as in poliomyelitis; or in the nerve plexuses, as in some '' birth- 
palsies "' of, for example, the Erb type. i 

Those in which the lesion is outside the spinal canal differ from poliomyelitis and 
disseminated sclerosis in that there are sensory loss and severe trophic changes as well as 
the actual paralysis. In some cases of poliomyelitis, the poor circulacion, arthritis and 
extreme atrophy of the whole limb suggest that trophic as well as motor fibres are 
involved. 

These circulatory disturbances demand treatment by means of heat, douches and 
massage, care being takeh to avoid burns, etc. 

'The actual paralysis may be complete in a limb or muscle, as a result of general 
death of nerve cells or nerve fibres; in such cases no treatment can cure; as a rule, how- 
ever, some power remains and then weak muscles can be coaxed into increased activity 
and development, until useful function is restored to the part, though it may remain * 
extremely wasted. One must remember that few individuals make full use of the 
reserve capacity of their muscles to hvpertrophy, and the surviving muscle fibres still 
keep this capacity after a nerve illness. "The' ordinary individual does not have arms 
like a prize-fighter; why should no: the patient, recovered from poliomyelitis, have 
arms as good as a clerk, even if he has lost fifty per cent. of his upper limb musculature. 

As already remarked, re-education in a deep pool, and, later the use of pulleys and 
graded weights will do wonders in such cases, provided the enthusiasm of the patient 
is secured throughout. 

It is generally supposed that neuritis of the arms and sciatica are the commonest 
forms of lower motor-neuron disease; but, although pain in the distribution of these 
nerves is common in damp countries and with certain occupations, the primary disease in 
most of the cases ifan arthritis of the spinal joints in the neighbourhood of the corres- 
ponding nerve roots, or a fibrositis of the muscles, between which the nerve trunks run. 
"Treatment accordingly should be directed to the arthritis, and care taken not to irritate 
the peripheral nerves further by heavy massage to their trunks and nerve endiags, as is 
quite often done. Heat should be applied to the affected joints in the neck and lumbar 
spine, not to the hand or foot, though the patient refers the pain to theJatter. 

Other  Conditions.—There are one or two rarer forms of '' palsy," for which 
physiotherapy can do something, though it cannot effec& aedramatic cure. These are 
the inco-ordination of movemant due to chorea (St. Vitus’ dance), whether of the 
rheumatic or congenital type, and the athetotic type of inco-ordination, in which 
frequent involuntary movements interrupt the patient's actions, though he can control 
the limb between such jerks, which rather'resemble those of tetanus, or strychnine 
poisoning. These cases benefit from careful re-education of movement, especially 
occupational therapy, e.g., coarse weaving, etc. ° 


SUMMARY ` A 
To sum up, the role of physiotherapy in the treatment ‘of nerve diseases is as 
follows : 
(1) To improve the circulation bv heat, douches and massage. 
(2) To render and maintain joints over which the patient has lost comtrol, in a 


mobile condition, by putting the joint through the full normal range of movements at 
regular intervals, preferably once a days 


(3) To restore the patient's confidence in himself by the exercise of a cheering 
Contd. on p. 115 
103. 
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PHYSIOTHERAPY IN MINOR INJURIES’ 


" By W. E. TUCKER, B.Ch., F.R.C.S. 
e Orthopedic Surgeon, Londoh Homeopathic Hospital. 


HE treatment of minor injuries to the soft tissues has passed through many 
phases, and there is no question that the present-day methods of support and 
active use are far in advance of the older ones based on rest. ‘There are many 

subtle points in the modern methods that must be thoroughly understood if satisfactory 
results are to be obtained in the shortest possible time. 


Injuries to the soft tissues may be direct, in which case contusion and bruising 
takes place, or indirect, in which case structures are stretched’ and torn. In both 
cases the result is an effusion in and around the injured tissues. Such an effusion 
consists partly of extravasated blood and partly of lymph and serum, and it results 
in the formation of an area of local tension which is extremely painful. 


EFFECTS OF INJURY 


The effects of this effusion on the surrounding structures fall into three groups : 


On the muscles.—At first, as a result of irritation, the muscles go into spasm. 
Often it is this spasm which holds the patient rigid and gives rise to pain on the 
slightest movement. Later, as a reqult of interference with the venous and lymphatic 
circulations, and also of damage to nerve fibres, there are loss of toneand wasting. This 
loss of tone may appear within a few hours of the injury, and is very characteristic. 
In certain cases, usually where there is damage to synovial membrane, the lóss of 
muscle tone appears to be out of proportion to the amount of tissue damage. For 
example, in strains of the internal lateral ligament of the knee-jojnt, wasting of the 
quadriceps may be apparent in twelve hours and, if untreated, may become very severe 
in a few days’ time. There wold appear to be two main causes of loss of tone; firstly, 
the accumulation of waste products in the muscle as a result of interference with the 
ctrculation, and secondly, a reflex inhibition of tone producing nerve impulses. 


e 
Either of these may predominate.in a given case. 


On the cireulation.—The venous and lymphatic cimculations are disturbed and, 
although the part is engorged with arterial blood, this cannot escape because of the 
damage to the returning circtilation. There is stasis and consequent accumulation of 
toxic waste products in the tissues. ^ 


On the nerves.—The nerves may be damaged by a direct blow or stretch, and fibres 
and nerve endings may be poisoned by toxic elements in the effusion. 


At a later stage much of the effusion may be absorbed into the circulation, but 
some may become organised to fibrous tissue which forms adhesions and fibrositic 
deposits between adjacent structures and in association with the sheaths of muscles ånd 
tendons. . . 


METHODS OF TREATING MINOR INJURIES 


Our objects in treatment are to produce: (1) firm healing; (2) ‘restoration of all 
movements; (3) re-establishment of muscle tone; (4) absorption of all exudate; and 
(5) freedom from adhesions. 

Many cases of injury in which strapping has been carried out followed by active 
movements, recover completely in a reasonably quick time. The danger, though, is 
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that trauntatic effusion may spread and tender thickening or adhesions form in places 
some distance away from the original injury; for example, adhesions and thickening 


may occur over the sacrum following an injury to the erector spina: muscle in thesupper 
(J 


lumbar region. . 

To attain the above objects we have the following means at our disposal: (1) first 
aid (strapping, etc.); (2) heat; (3) massage; (4) diathermy; (5) galvanism, ionization ; 
(6) active and manipulative movements; (7) graduated faradic muscular contractions ; 
(8) injections of various kinds; (9) aspiration of bruises and synovial effusion. 

First Aid.—To obtain the full advantage of strapping and supporting bandages 
these must be applied early. Firm bandages prevent the traumatic effusion becoming 
excessive, and at the same time aid the weakened muscles in supporting the damaged 
structures. The general principle should be to restrict those movements which cause 
paig and to encourage ‘act®e use. © A 

Heat.—Infra-red or radiant heat can be applied for 15 to 20 minutes before 
massage to help muscular relaxation and especially to bring about vaso-dilatation and 
improved circulation. It can be given simultaneously with massage and graduated 
muscular contractions. 

Massage.—In giving massage onc should consider the time which has elapsed 
since the injury, and the type of patient. In the early stages effleurage aids relaxation 
of spasm and absorption of effusion. Any form of deep massage at this stage will only 
produce’ pain and increased spasm. Lafer on, when tender thickenings have formed, 
deep massage may be necessary. Robust and healthy patients need heavy massage, 
especially if there is chronic fibrositic thickening. Similar treatment for the same 
condition in a frail and toxic type of patient may Bring disastrous results in the form 
of severe reactions. Patients comment freely on the abilities of their masseuses. One 
is too vigorous and makes it worse, another is too gentle and accomplishes nothing. 

Diathermy.—Short-wave diathermy is becoming more widely employed. It 
conveys a more general heating cffect deeper into the tissues, and in the early stages 
promates absorptions Later, it is of value in helping to free stiffened painful joints. 

Galvanism and. Ionization.—1n the treatment of recent injuries, it has been found 
from personal experience that the use of small Currents from three to five milliamps, 
after the teaching of Dr. Heald, gives good results. If histamine ionization isegiven, 
the use of small currents is essential. Treatment is cqntinued until the first sign of 
reaction, when the current is*switched off. If the current is small the conveyance of 
the drug into the body ceases af once, and severe reactions are avoided. 

Graduated Faradic Contractions.—This method of treatment is frequently badly 
given, and a most powerful and, useful method of treating both recent and chronic 
injuries is wasted. The important points are that the contractions must not cause pain 
or muscle fatigue, and that at least two thousand contractions should be given over 
about 40 minutes. The masseur must give the treatment himself; no mechanical 
device can take his place. i dee 

Active and Manipulative Movemeitts.—It is imperative to realize that every joint 
has aevery slight range of involuntary movements as well as the voluntary ones and, 
until all movements are full and painless, the object of treatment has not been attained. 
To ensure that active movements are properly carried out, the patient must be given 
detailed instructions, preferably in the form of simple exercises. For example, in the 
case of injury to the knee or thigh the patient might be instructed to sit on the edge 
of a table with the Jegs hanging down. He then fully extends each knee alternately, 
say ten times, and repeats the exercise three times a day. Failing adequate instructions 
it will be found that patients tend to go togextremes, either resting the part too much, 
or exercising too vigorously and aggravating the condition by fatigue and spasm. 
Manipulative movements, in conjunction with heat, massage and contractions should 
be carried out daily. Both voluntary and involuntary movements must be obtained. 
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Gentle movements of this kind will be found of the greatest value and seldom fail 
to increase the range of movement. Muscle spasm may sometimes be an obstacle 
but cag usually be relieved by spraying or injection, as described in the next paragraph. 
Forcible manipulations are indicated in the later stages when movement in one or 
more directions is limited by firm adhesions. Each manipulation should have the 
object of breaking down a specific adhesion, after careful comparison with the move- 
ments of the normal joint. If one adhesion is broken at a sitting the reaction will 
be slight and a general anesthetic will rarely be necessary, except in the case of fibrous 
adhesions of many months’ standing. Never manipulate forcibly in the presence 
of much chronic thickening; the resulting reaction may be vegy severe and, by the 
time it has settled down, further adhesions will have formed. . 

Injections of Local Ancsihelic.—l was pleased to see that Mr. Sayle Creer, in 
a recent number of this Journal*, advocated local injection or*the use of an ethyl 
chloride spray. Either of these methods appears to prevent excessive swelling and 
to reduce muscle spasm, and is therefore useful 5oth in the early stages and later 
when the chronic stage is reached. . 

Aspiration.—Synovial effusions and large hamatomata may both be aspirated. 
Smal! synovial effusions may be left, however, as they almost invariably are absorbed 
rapidly during treatment. An effusion of blood in a joint should always be aspirated, 
as it is frequently followed by firm adhesions. 


CLASSIFICATION AND SCHEMES OF TREATMENT OF 
MINOR INJURIES 


For the present purpose, injuries may be grouped as follows : 
(1) Direct injury to the soft tissues in which there is bruising or tearing of 
the substance of the muscles. 
(2) Inflirect injuries; (a) uncomplicated strains of tendons and ligaments; 
and (b) similar strains associated with damage to synovial membrane. . 


Treatment of these groups may be summarized :— 

Muscle Bruising.—(1) Supporting bandage; (2) ethyl chloride spray; (3) 
aspiration of hematoma; (4) heat and effleurage, later deep massage; (5) anodal 
*galvanism (6) short-wave diathermy; (7) graduated muscular cpntractions; (8) home 
treatment, i.e., exercises, unskilled massage, hot and cold contrast baths. 

Simple Strains.—(1) Support, strapping or, in sewere cases, plaster of Paris; (2) 
anodal galvanism; (3) graduated muscular coniractions; (4) manipulative and active 
movements; (5) home treatment. 

Strains with synovial tear.—(1) Support; (2) heat, massage and galvanism; (3) 
graduated muscular contractions; (4) aspiration; (5) manipulative movements; (6) 
exercises. 


RHEUMATIC ” STRAINS g 


Under this heading can be placed a group of conditions which can be regarded as 
minor injuries occurring as complications in cases of fibrositis and muscular 
rheumatism. Conversely fh patients of a rheumatic type with septic foci of various 
kinds, a rheumatic element may become superimposed on what was originally a simple 
strain. 

Typical examples of this type of case are strains of the neck muscles, and lower 
back strains simulating lumbago. Often in these cases the patient will say that he has 
experienced discomfort for a day or two before the condition suddenly becomes acute. 
Careful inquiry often elicits a history of nfinor trauma. My contention is that there 


*CREFR, W. SavrLE. “ Physiotherapy in Orthopaedics." Brit. Jour. Phys. Med., New Series, 1939, 
Vol. 2, p. 5o, February. 
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is 1n existence a mild fibrositic state in the muscles, an area of subacute inflammation. 
.\ sudden minor strain occurs and one of the following things happens :— 

(1) The muscle passes into a condition of spasm which: as maintained by the 
irritation of the fibrositic infiltration. This results in the part being held *in an 
abnormal position, with a great deal of pain, e. g., acute torticollig and sciatic scoliosis. 

(2) The unhealthy muscle, in a state of spasm, tears. ‘The torn fibres form a 
suitable medium which becomes i involved in an extension of the fibrositic process. 

(3) In other cases the diseased muscle responds poorly to sudden demands made 
on it, and strain is taken on the underlying ligaments and joints. In extreme cases 
subluxation may take place. This is a possible mechanism in many cases of backache. 


: TREATMENT 

Treatment in these cases follows the general principles laid down above, but must 
be extremely gentle. °TlIfere is often an associated neuritis and over-energetic treat- 
ment may stir this up causing gieat pain. The wisest course is probably to 1ely mainly 
on heat and sedatives. An attempt may be made to coriect deformity due to spasm 
by gentle manipulation, *the parts being. held in the corrected position by supporting 
bandages and felt pads. .\ crêpe bandage over a shaped felt collar, for example, will 
bring about a surprising degree of relel in a patient suffering from a '' suff neck.’ 
In this connection we might recollect that our grandmothers advocated winding a 
woollen sock round the neck. "Treatment on these lines will often result in improve- 
ment in two or three days. 

Cases which fail to respond are often associated with a toxic focus which must be 
eradicated. The question of forcible manipulation has to be considered, but in my 
opinion this procedure is inadvisable. Those cades which would not recover with 
forcible manipula.ion will recover with gentler measures within a week, and, if there 
should be an underlying toxic element, manipulation may bring about exceedingly 
severe reactions. . 

Rheumatic teno-sv novitis, such as occurs in the tendons of the extensor ossis 
metacarpi pollicis artl the tendo Achilles, come under this category. If recent, rest, 
antiphlogistine, or counter-irritants such as Scott's dyessing may cure these cases 
quickly, but when the condi. ion has become chrénic they present the greatest difficulty. 

Many practitioners consider that operative measures are essential, especjally in, 
the sclerosing vaginitts of the thumb extensors. This is not altogether igie, because 
1n some cases, 1f ‘the thickenmg is not excessive, immobilization in plaster for two to 
three weeks, followed by a foftnight's treatment consisting of histamine ionization, 
gentle contractions, and massage, will bring about remarkable results. If physio- 
therapeutic measures are given in 4he early stages, or before a period of rest, disappoint- 
ment will be experienced. 

CONCLUSION 

In conclusion it may be said that adequate use of physiotherapy with a proper 
understanding of the object of each form.of treatment will result in rapid improvement 
in most cases of minor injury with a minimum of afterseffects. Merely strapping a 
straiħed joint and resting it for three weeks while the patient works out his own 
salvation is not enough, when proper treatment will halvesthe period of disability. 








PHYSIOTHERAPY AT THE NEW porate in it the latest and most up-to-date ideas 
WESTMINSTER HOSPITAL and methods With this end in view visits 


have been made to modern hospitals, not only 
in this country but abroad. OF specifil interest 
to readers of thus Journal will be the new Phy- 
siotherapy Department of the Hospital, and an 


On "Thursday, 20th April, the King, accom- 
panied by the Queen, will open the new West- 
minster Hospital in the presence of 2,500 * 


guests ‘The Hospital can best be described as article describing this, written by Dr. William 
the newest and most modern of hospitals, as Beaumont, Physician-in-charge of that Depart- 
everything possible has been done to incor- ment, will be published in our May issue 
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PHYSIOTHERAPY IN 


; FIBROSITIS AND THE MYALGIAS 
] By FRANCIS BACH, M.A., M.D. (Oxford): 


Assistant Medical Officer in Charge of the Electrotherapeutic Department, St. 
Thomas’s Hospital; Physician to St. John Clinic and Institute of Physical 
Medicine and to the Rheumatic Unit of St. Stephen's Hospital (L.C.C.). 


LTHOUGH fibrositis and muscular rheumatism are terms that are in common 
use, little is known as to their exact nature. Reference to them is continually* 
being made in clinical work, as though they were definite clinical and patho- 

logical entities. Stockman, some years ago, madecareful hsstotofical studies of these 
conditions, but little effort appears to have been made to repeat, confirm, or extend his 
observations. 

There is little doubt, however, that many painful conditiéns which were formerly 
thought to be primarily muscular in origin are to-day recognized as being secondary 
to disturbances of the skin, the joints and the bones. Even to-day, however, a 
diagnosis of muscular rheumatism, myalgia or fibrositis is too often made. The more 
carefully the differential clinical diagnosis is made, and the more often radiological and 
laboratory examination is employed in routine work, the less often will niuscular 
rheumatism be made to account for the symptoms of which the patient complains. 


*PATHOLOGY 


Stockman, on histological examination of rheumatically-diseased muscles, found 
local exudation of serum, proliferative changes of the tissues with fibroblasts, new 
capillary formatfon and sero-fibrinous cedema of the ground substance. At this stage 
the tissue swelling remained localized, and disappeared spontaneously, or cauld be 
comparatively easily dispersed by massage. If the tissue changes persisted the new 
tissue gradually became dense», the serp-fibrinous matrix gave place to more perfectly- 
formed and fairly definite fibrous tissue elements, the small blood vessels became much 
«more numerous, their coats gradually thickened and the minute nerve filaments showed 
increase of #heir fibrous sheaths. Localized nodules or nodular thickening of localized" 
areas of fibrous tissue occurred in the fascial sheath of the muscle, and was usually 
embedded in the muscle substance. Buckley, in a recent publication, has described 
fibrositis as a non-suppuratwme inflammatory process affecting the white fibrous tissue. 
It may be relatively acute or chronic, limited to sneall areas, single or multiple, or 
may affect a considerable area of the body. The wide distribution of fibrous tissue 
in the body leads to a great variety of symptoms, depending on the tissues affected. 
The principal structures liable to be' involved gre superficial and deep fascia, 
aponeuroses, ligaments and capsules of joints, tendons, tendon-sheaths, periosteufn 
and nerve-sheaths. . i 


. ° AETIOLOGY 
Focal Sepsis : 

Fibrositis may be the result of one or several ztiological factors. 

An important factor is focal sepsis which may be in the vicinity ‘of, or at a distance 
from, tht rheumatic lesion. For instance, in infect:ons such as tonsillitis or influenza, 
muscle pains may occur and be a dominant symptom, and the chief objective signs may 
be associated pain and tenderness of the affected muscles. ‘The rheumatic pains, the 
stiffness and the tenderness of the muscles and joints which characterize the symptoma- 
tology of rheumatic fever are due in part to reflex muscle spasm, but more particularly 
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to inflammatory changes localized in the muscles, tendens and synovial membrane. 
The nasal sinuses, the teeth, the tonsils, the digestive, biliary and uro-genital tracts 
are all held to be distant sources of focal sepsis, from which organisms, such as the 
various strains of streptococci or B. coli, usually considered to be of attenuated 
virulence, are held to initiate the inflammatory changes in the intefstitial fibrous tissue 
of the muscles. Metabolic disturbances, such as gout, diabetes, certain forms of 
raised blood-pressure and menopausal obesity form another group. The underlying 
causes are constitutional and endocrine disturbances. The production of muscular 
rheumatism appears to be essentially dependent on disturbance of the normal temoval 
of chemical products of muscular activity. 

Fatigue 

Both the general’ physical tired&ess of old age and the fatigue associated with 
psychological factors in the young, are yet other causes. In untrained persons, 
excessive or unusual exercise may cause local or general fibrositis, the symptoms being 
probably due to inadequate circulation in the muscles and retention of products of 
metabolism. The aching and stiffness of which old people complain are in part the 
outcome of the tendency towards increased fibrous tissue formation that is associated 
with old age. 

Generalized rheumatic pains and a feeling of fatigue like manv other compensatorv 
symptoms, are frequently a disguise for more or less serious emotional maladjustment. 
Tiredness may be general or may apply to some part of the body, as the back or limbs, 
or to that part of the body primarily involved in the performance of the individual's 
work. Extraneous physical factors, such as chillifg, may be a common cause of 
muscular rheumatism and frequently produce the clinical picture of stiff-neck and 
lumbago. Low temperature, air in movement, moisture, and immobility of the 
affected part appear to constitute a combination of factors which may produce this 
clinical condition. It is probable that reflex contracture of the skin vessels and contrac- 
tion of,fhe blood vessels in the underlying voluntary muscles occur. Small or large 
areas of muscle have their capillary circulation disturked, leading to autonomous 
capillary contraction with spasm and capillary congestion. Congestive hvperzemia and 


serous transudation follow. e 
e. . s . 
Trauma — 2 


Gross trauma may be the cause of muscular rheumatism, ,Local injuries, causing 
bruising with subsequent effusion of blood and lymph, may provoke fibrous areas. 
Sprains of muscles or ligaments Which are richly supplied with nerve endings may 
produce a similar picture. Repeated small traumata, due to repeated slight strains, 
which commonly occur in certain occupations may produce various forms of muscular 
rheumatism. Shoulder strains leading to sub-acromial bursitis, tennis elbow, and 


Dupuytren’s contracture, due to chronic irritation of the palmar fascia, are examples of 
these conditions. 


Other Factors " Š ' 


One group of fibrositis is associated essentially with toxins of bacteriological 
origin, another with toxins of metabolic origin and another with wear and tear or 
trauma associated with defective repair of occupational strain or advancing years. 

In brief, little is known of the pathology of fibrositis, although a fair amount has 
been learnt of its etiology. But it should bè seen from the foregoing description that 
a variety of different conditions-must be recognized and should be treated as important 
factors in the probable causation of muscular rheumatism. 
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CLINICAL PICTURE 


Pain and stiffness are the main symptoms, and they vary in degree with the part 
affected. ‘Tension 1s an important cause of pain, and is often due to the swelling ot 
tissugs where they are tightly bound down, as ir muscles lying between aponeuroses 
and bones, or to Strain upon inflamed ligaments, or compression of nerves or nerve 
endings by the swollen tissues. Palpation of tre affected part may reveal obvious 
muscle spasm, as over the trapezius or gluteus maximus muscle in acute fibrositis of 
the shoulder or buttock respectively. In the subarute or chronic stage, local induration 
or nodular areas may, on palpation, be detected lxing superficially or deeply embedded 
in or between the muscles. In the chronic stages stiffness, which may be general or 
localized, may cause referred pain and partial or complete lirpitation of movement of 
the affected part. . 
Panniculitis 

Panniculitis is a peculiar form of fibrositis án which &hessebcutaneous tissues of 
the panniculus adiposus may be affected in a d:ffuse form involving large or Small 
isolated areas. Areolar connective tssue is hypertrophied. There is marked 
diminution of the elasticity of the tissues. Clinically theeaffected areas usually are 
found situated over the 7th cervical vertebra and extend to the trapezius and 
supraspinatus muscles in the supraclavicular region, and commonly on the inner side 
of the knee-joints, the upper end of the tibiae, the outer sides of the thighs, and on each 
side of the ankle and dorsum of the foot. 
Bursitis 

Bursitis occurs at the insertion of tendons in the vicinity of joints with which they 
communicate. Bursz may vary in character from little more than exaggeration of 
the spaces of aerolar tissue to d@finite sacs lined with synovial membrane. Acute 
bursitis may be accompanied by effusion and distention of the sac, giving rise to pain 
and muscle spasm, and later to adhesions. Supra-acromial bursitis of the shoulder 
area is common and, peri-articular fibrositis may be a common complication. Peri- 
articular fibrositis affecting the joint capsule, beginning outside the joint, may in the 
later stages affect the synovial membrane and may form adhesions to the bursa or 
within the bursa itself, and ,produce a painful jcint with marked limitation of move- 
ment. Fibrositis of an aponeurosis*or nerve sheath is common. Occipital fibrositis 
may gause severe and chronic headache. '' Netritis ” of the 7th cranial nerve due 
to fibrositjs of the nerve sheath may give rise to a Bell’s pals. Stiff-neck, fibrosis 
of the shoulder, of the pecforal or intercostal muscles, and fibrositis of the back, 
producing acute and chronic lumbago, are all forms €f muscular rheumatism. 


: TREATMENT 

It will be realized from the foregoing descr;ption that, in certain circumstances 
where the infective or metabolic factor is a dominant one, general treatment, both 
by physical measures and by the use pf drugs is of paramount importance. In other 
forms, in which local strain or trauma is the Jominant factor, local treatment by 
physical measures may be of definite value in tae relief of the condition. In every 
instance careful differential diagnosis must be made. When indicated, general treat- 
ment in the form of rest, dietetic restrictions, Crugs such as aspirin or veganin to 
relieve pain, and iodine ahd colchicum to combat underlying etiological factors, must 
be prescribed. If evidence of glandular disturbance is present, œstrin or thyroid may 
be necessary. Occasionally removal of septic fozi, such as septic teeth, or the treat- 
ment by physical or otlier measures of infected sinuses, prostatesor gall-bladder may 
be indicated. 

The physical measures that may be employed depend essentially on what the 
phvsician considers to be the essential ffctors requiring treatment. Frequently rest 
of the affected part with strapping, plaster, slings or splinting is the first indication 
in treatment. In a sub-acromial bursitis an aeroplane splint may be indicated. In 
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intercostal fibrositis or sacro-tliac strain, strapping may relieve the symptoms. In 
tennis elbow or in painful flat foot, strapping or a light plaster splint may be of value. 
lo relieve pain and reduce muscle spasm the local application of heat in the form ot 
plasters, poultices, hot compresses and electric pads are all indicated. Wax baths and 
radiant. heat lamps are of special value. . 

In conditions such as acute lumbago, in which muscle strain, general fatigue or 
gout are important atiological factors, hot brine baths, mustard baths and foam baths 
may be of immediate value. A course of brine baths may be of definite use in the 
treatment of the muscular manifestations of gouty rheumatism. The diffuse rheumatic 
pains associated with gbesity and raised blood pressure may be relieved or modified 
hy a course of foam baths. “This is due probably to an improvement of the peripheral 
circulation, dilatation of capillaries and arterioles, and a diminution in venous pressure. 

Vichy douching. qssocgiated with general massage may relieve the ‘rheumatic 
symptoms of a generalized fibrositis? Careful under-water massage of areas of local 
muscle-spasm or defined nodular areas should relieve diffuse rheumatic pains referred 
from such localized areas. —.X course of treatment with an Aix douche may relieve 
conditions such as fibrositis of the shoulder or gluteal arca. 

Ionization with salicylates, iodine or histamine may be of definite value in the 
treatment of an acutely painful fibrous area. Histamine ionization applied locally may 
relieve the pain of “ villous arthritis’? or panniculitis of the knees or shoulders. 
Anodal galvanism, with a pad on the cervico-dorsal area, and hand baths may relieve 
an '' acute brachial neuritis.” 

Diathermy or short waves may be indicated in the treatment of an active focus of 
infection such as an infected sinus or prostate. They may also be of value in relieving 
painful spasm of muscles of the back and shoulder or elsewhere in the body. In acute 
or subacute lumbago, short-wave therapy, associated with gentle faradic stimulation 
of the affected muscles, may hasten recovery and relieve the essential symptoms. 
Graduated muscular contractions with a Bristow or Smart Coil may bt carried out in 
order te free adhesions, to increase local blood and lymph supply and to hasten the 
absorption of inflammatory thickening. General ultra-violet irradiation employing 
the tungsten, carbon-arc, or mercury-vapour, lamp may relieve the fatigue or 
generalized rheumatic pains associated with juvenile rheumatism, subacute 
e of early adult life, the generalized rheumatic pains following influenza, or 
the aches and pains associated with advancing vears. . . 

Manipulation plays an impgrtant part in the treatment of certain forms of fibrositis. 
Particular mention may be made of subacute or chronic fibrositis of the shoulder, 
chronic lumbago, and so-called Jumbo-sacral and sacro-iliac "strain, and chronic foot 
strain, giving rise to pains in the fegs, knees and thighs. This, however, necessitates 
a specialized technique, and ıt would be out of place to describe it in detail in the 
present article. 

Local injection of certain drugs is of par'cular value in the treatment of certain 
rhéumatic conditions. The work of Sir Thomas Lewis and of J. H. Kellgren on the 
artificial production of muscle pain by the injection of hypertonic saline solution has 
helped to put long-standing clinical impressions on an experimental basis. Recently 
James Cyriax has described how, by injection of o.1 c.c. ef a 4 per cent. solution of 
sodium chloride into various points in the occipital, temporal, and the posterior and 
lateral cervical muscles, and into the epicranial aponeurosis, pain was always produced 
at the site of the injection and had a well-defined distribution. 

Irritation of the fibres of the posterior cervical muscles close to their eccipital 
insertion, and of the occipitalis itself, gives rise to pain running forwards like a band 
encircling the head and reaching its maximtm intensity in the temple and forehead over 
the eye. Injections into the epicranial aponeurosis set up pain referred to the eves, 
behind the eves, and in the eyeballs and evelids. | 
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Painful points in bone have been recognized tor a long time, but recently Professor 
Raffalae Bastianelli has pointed out a suprahumeral point—a point on the'head of the 
humerus, under and a little to one side of the coracoid process. This point is situated 
just outside the joint capsule where the inferio- attachments of the coraco-humeral 
ligaments are situated. This is a comihon cause of severe shoulder pain, and of 
limitation of active and passive shoulder movements. The pain may be localized or 
referred to the anterier and posterior aspects of tl e shoulder, to the scapula and along 
the arm. The condition is usually incorrectly dizgnosed as an arthritis or fibrositis of 
the shoulder. Pain localized in the tip of the sty oid process of the radius is common, 
especially in women. The patients complain of pain in the wrist, chiefly during dorsa! 
or ulnar flexion of the hand, in abduction of the tumb or in gtasping an object, or Qf 
pain running down the dorsal aspect of the thunb or hand, or radiating up into the 
forearm. . 

In the lower limb, a common tender point is 6n the extérnal tibial condyle, anterior 
and underneath the articular surface. Pain is referred from this point to the knee and 
to the leg in such a way that patients speak only of the referred pain and often cannot 
locate the exact site of the pain. 

The ilium and the sacral region near the sacro-iliac joint often present tender points 
from which pain is referred to the buttocks, the waist and the abdominal wall. The 
exact causation of these tender bone areas is not Enown. The periosteum, the fibrous 
attachment to the bone or overlying muscles, maz be the structure responsible for the 
pain. 

The point which it is necessary to emphasize is that a careful clinical examination 
must be undertaken and a differential diagnosis made to eliminate certain of the 
generalized forms of muscular rheumatism. Then a careful examination will often 
allow the recognition of these tender points. y r. R. H. Young has studied these 
extensively at St. Thomas's Hospital. It has been mv experience now for some years 
that injection ef 5 te 20 c.c. of } to 1 per cert. novocain into such an area will 
frequently give dramatic relief both of pain and muscle spasm. One or sevesal areas 
may have to be injected before there is a satisfacto-y clinical result. A 1 in 50 solution 
of procaine in olive oil or a«1 in 209 aqueous solution of procaine, or 1 to 20 drops 
of a 3 in 100 solution of phenol may also be used. It is my experience that the so- 
called, fibrositis of the shoulder area, of the elbcw and of the sacro-iliac region are 

. . . . . eye ® 
particularly liable to respond ,dramatically to this form of treatment. When facilitiés 
are available, two or three applications of radiant haat and gentle faradism to the muscles 
of the affected part may hasten complete relief cf symptoms. It is because, in my 
opinion, this is such a verw important advance in the intelligent application of physical 
measures that I place what may seem to be undue emphasis on this form of treatment. 

Which of the above-mentioned physical measures should be employed in the treat- 
ment of the individual patient naturally depends on the facilities available. The spa 
practitioner will tend to employ prinfarily the various forms of hydrotherapy; the 
physician in charge of the physical medicine department of a general hospital will 
favour massage, radiant heat, and the various forms of electrotherapy; the medical 
officer of a municipal clinic will use actinotherapy ; and the orthopzedic surgen will 
prefer manipulation, postural exercises and splinting. The general practitioner 
usually makes use of liniments, electric pads anc strapping. He should familiarize 
himself with the technique of novocain injections as, by their use, he will frequently 
obtain, in selected cases, results comparable with those of a well-equipped physical 
medicige department. 

The more elaborate methods of treatment are not always obtainable. The patient 
cannot always afford the time and money t@attend a specialized clinic, but usually he is 
able and willing to undergo a careful clinical examination by his doctor and to carry 
out the simpler physical measures to which referemce has been made. ` 
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PHYSIOTHERAPY IN CONVALESCENCE 
| AND GENERAL DEBILITY 


By MARY E. ORMSBY, M.R.C.S., L.R.C.P. g 


Clnical Assistant, Light Department, Royal Northern Hospital, and Assistant, 
Physical Treatment Centre, St. Marylebone & Western General Dispensary. 


CONVALESCENCE 
eT : 
(1 ls are in a different category from that of debilitated patients 


not recovering from acute illnesses. The primary cause of the convalescents' 

e trouble is past? the ensuingedisability may arise from such various causes as 

trauma, shock, pain, weakness and malnutrition and, sometimes, there may be need 
for adaptation to a modified mode of lite. 


There is, for example, the patient who has had a long and painful illness followed 
by a severe operation, and who, though having had the root of his trouble eradicated, 
is left feeble, possibly crippled, and with a wound which does not readily heal. 


Physiotherapy has a part to plav in the attendance to each weak link in the chain 
of illness. Feebleness calls for rest of mind and body at first, and for the toning up 
of flabby muscles and promotion of better metabolism later. 

The patient’s weakness oppresses his spirits and he is apt to feel that he can never 
be well again; he may need to be reminded that hig present ‘‘ jaundiced outlook "' has 
a physical basis and to be encouraged to discount to-day’s valuation. At the same 
time he may be taught how to relax his muscles, and he should be made thoroughly 
comfortable in bed, both with regard to pillows and position. His muscles are in 
poor condition, easily strained and fatigued. Back and feet need to have strain 
removed, the back be ring or pillow, and the feet by a firm pillow against the soles 
so that the feet may be at right angles to the legs, and possibly by the use of a cradle, 
so that the pressure of the bedclothes is relieved. 

Then, as the patient gains ground, massage, progressive muscular relaxation and, 
bed exercises may beecombined, and warm immersion-baths given to promote both 
relaxation and sleep. The demands of pain and muscular weakness can, in addition, 
be met by infra-red rays, faradism and diathermy. The secret is to work as nature 
does, by slow degrees and not to ‘‘ whip a tired horse."  , e i 

General ultra-violet baths often prove of use; exposure should be carefully gradu- 
ated, e.g., a suberythema dose to the legs, followed next day by a similar dose to 
the arms, and so on. Sleep is usually better, appetite improves and the patient feels 
'' better in himself." ; , 

* Local ultra-violet irradiation 1s mentioned later in connection with wounds. 

There are patients with muscular disabilities who feed phy siotherapy early in 
their tonvalescence, ¢.g., the patient who has had a severe breast operation and needs 
massage, movement, and carefully graduated arm-exercises if she is ever to obtain 
the fullest possible range of movement. 

Ultra-violet irradiation accelerates the healing of wounds and helps in the obtain- 
ing of better scars, This treatment should not be delayed, and should be local, 
e.g., a patient who has had an operation for cervical adenitis can begin with small 
daily treatments the third day after the operation. 

As the convalescent improves, occupational therapy is indicated, the occupation 
being gchosen with regard both to physical powers and requirements, and to mental 
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outlook—coaxing of muscles, practice in co-ordina ion, and plain congenial work. The 
soothing effects of rhythm are great. Short shifts of work and rest produce the best 
results with the least fatigue. There 15 a wide fiela for occupational therapy in surgical 
tubereulosis. . 

Reading will naturally be a great soldce and entertainment to many, but I would 
plead for wisely chosen books, not enervating and sentimental, but stimulating and 
wholesome. Mental *fare 1s poisonous or good, as is food, and it is sometimes 
forgotten that some help may be given in stpplving books which are suitable 
to the illness and to the type of patient. After all, what a patient reads provides a 
large part of his atmosphere while he is tied to his couch. The rhythm of being read 
to aloud is sometimes useful in allaying restlessness and promoting sleep, and a reader 
saves the patient's eyes and energy. 


GENERAL DEBÍLITY $ 


Patients who are not convalescent and who are suffering from general debility 
fall into several groups. 

These are the unstable type of patients in whom no recognisable cause has been 
found answerable for their trouble. There are those suffering from overwork or 
worry. General ultra-violet irradiation, nourishir g food, rest, and exercise are useful 
measures to be used while a search is made for th» cause ‘of the trouble and means for 
à better mode of life. 


In Chronic Infections. Another group are victims of chronic infections, e.g., 
sinusitis, non-pulmonary tuberculpsis and so forth. Again ultra-violet irradiation is 
often a powerful ally, and tonics that combine well with ultra-violet rays (e.g., iron, 
arsenic, etc.), have their place. 


In Malignant Disease. Sometimes the debilitated victims of malignant disease 
can be helped by physlotherapy. lt 1s true little can be done in the way of treatment, but 
that little is well worth while, because the patient fezls that somethjng is being attempted 
and that he may be tided over an interval till a ‘ cure for cancer ” is found. Moreover, 
ultra-violet irradiation does fake septic wounds cleaner; 1t is usually best to avoid 
heat and to use a filter reducing the range to that of sunlight. Skin previously treated 


“with radium, and hence with defective blood supply, requires gare in treatment; e.g, 


a shield of paper or grease may be applied to protect the skin near the actual wound, 
or more moderate doses may be given to the surroundiwg skin than to the wound itself. 

In Rheumatoid Aythritis. Another group of patients, those suffering from 
rheumatoid arthritis, are fest treated aw ay from home, unless, as 1s rarely the case, 
they can have unbounded rest and care there. ‘Treatment includes rest, fresh air, 
easily digested and nourishing food and freedom from worry. Affected joints should 
be protected from any movements which strain ard fatigue damaged structures; light 
comfortable and easily removable splints (e.g., of reinforced leather), secure rest and 
prevent deformities. The discreet use of wax, massage, infra-red rays and medical 
electricity improves the circulation and reduces spasm. Re-education and the tpning 
up of weak muscles come later, and here wisely-supervised occupational therapy comes 
in. General ultra-violet ifradiation often improves the patient’s condition and, when 
given locally, helps the circulation in the extremi ies. Dosage must be controlled by 
the condition of the patient, and it 1s usually we! to give short exposures to limited 
areas every other day. The sedimentation rae, haemoglobin* estimation, X-ray 
appearances and careful clinical investigation sipply means of assessing progress 
and directing further treatment. 

One more group may be considered and thet comprises ‘‘ incurables,’ cases of 
paralysis and functional nervous disease, cripples and others. These patient\ value 
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even a slight improvement in general health and function, and once more ultra-violet 
irradiation, massage, hydrotherapy and medical electricity have their uses. 

Much has been written about the diet of convalescents and patients suffering 
from general debility. I ean only say “feeding up” calls for much imaginatien and 
patience. Efficient digestion for food has to be secured before the food can be utilised? 
and atter all the patient's requirements are not great at first. Small simple meals ai 
frequent intervals, with plenty of fruit juice and water between them, prepare the 
patient for the time when appetite returns and more solid fare can be digested. 


Sleeplessness is a complaint which has a considerable literature of its own, but 
I would like to remind readers how useful hydrotherapy, massage and bed exercises 
may be in some cases.” Progressive muscular relaxation both promotes sleep and gives 
rest even when sleep is unobtainable. I have found the following method of combating 
sleeplessness useful.1g both adults and children. The patient must be possessed of 
intélligence and grit. He selects (ct has selected for him) some interesting book which 
does not raise complexes by referring at all to his immediate life and problems (e.g., 
the early parts of Trevelyan’s '' History of England," ‘‘ Bevis,” by Richard Jefferies, 
or some novel of less complicated times than our own). When the patient is comfort- 
ably in bed, with a light near him which he can extinguish without trouble, he reads 
a few pages of his book. He then lies comfortably and pictures the scenes about 
which he has read, and does not allow his mind to wander away to the problems and 
perplexities of hisown life. At first the '' game ’’ may prove difficult, but perseverance 
usually brings a substantial measure of success. 

Convalescent Homes equipped with the apparatus and personnel for physiotherapy 
offer great advantages over those not so eguipped. Under careful medical 
direction these added means of treatment may hasten recovery and help in sending 
the patient back to work with muscles in good order. To merely feel well is one thing, 
and to be, as it were, in training is another. 

As in all other walks of life the individuality of those caring for*the convalescent 
is of supreme importance. Imagination, sympathy, and discretion are as much needed 
in thé care of the convalescent as skill is needed in coping with any delicate mechanical 








apparatus that is out of order. è ê 
I ask to be forgiveń for these platitudes; they are written to remind us that, to - 
many patients, convalescence is the hardest part of an illness. . * 
= -m —— . 
PHYSIOTHERAPY IN NERVE AFRECTIONS—contd. from p. 103 $ 


personality and the use of suitable equipment, care being, taken that the patient does 
not rely unduly either on his teacher or on material supports. It is only the quack 
who will wish the invalid to remain for ever dependent on himself and constantly in 
awe of dramatic apparatus. 

(4) Finally, the aim should be to increase the patient's activities steadily, but 
gradually, without any relapses die to over-fatigue, or mental discouragement. 

If these aims are followed the worker will seldom fail to restore even the worst 
cases to a certain measure of enjoyment of life, and usually also to remunerative work. 








PHYSIOTHERAPY IN SKIN DISEASES 


Following upon the publication of the special series of articles by Mr. W. Sayle 
Creer, F.R.C.S., on '' Physiotherapy and Orthopeedics,’’ which was concluded in our 
March issue, we are pleased to announce that the next series of papers concerning 
Physiotherapy in the Specialities will be written by Dr. Robert Aitken, F.R.C.P., and 
will deal with “ Physiotherapy in Skin Diseases." This series will be commenced 
in ouf July issue. 
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Obituary 


. ' 
ELKIN P. CUMBERBATCH, M.A., M.B., B.CH. (OXON), F.R.C.P., D.M.R.E. 


HE death on March 24th, at the age of 58, of Dr. E. P. Cumberbatch, Medical 
Officer in Charge of the Electrical Department at St. Bartholomew's Hospital, 
is a great loss to Electrotherapy. ° 


He was the son of Charles Cumberbatch, of Queen Charlton, Somerset, and was 
born there in 1880. As a student he was brilliang; he was a sentor foundation scholar 
of St. Paul's School and left with a senior entrance scholarship to Keble 
College, Oxford, where he obtained an 
open Science Scholarship. He took 
first-class honours in the final School 
o° Physiology and went on to St. 
Eartholomew's Hospital as Senior 
University Scholar. After being 
house-physician at St. Bartholomew's 
h2 became demonstrator of physiology 
ir the medical school and chief 
assistant in the X-ray Department. 
When X-ray work was separated from 
tle old Electrotherapeutic Department 
ir 1912, Cumberbatch was put in 
charge of the Electrical Department. 


One of Cumberbatch’s great contri- 
bations was the establishment of a 
standard orthodoxy. This he did b 
h.s teaching and his books; and this 
work was all the more valuable because 
it was done at a time when the physio- 
lcgical effects of currents were mis- 
uaderstood and unjustifiable claims 
were being made. When diathermy 
began to be used for purposes other 
than surgical coagulation, he was a 
supporter of the view that its results 
were due solely to heat—an opinion 
which was opposed to the Continental 
teaching. More recently he cham- 
pioned the same view with regard to ultra-short wave diathermy. 








He was an enthusiast and was always anxious to impart his efithusiasm to others. 
His writings include the two books, ‘‘ The Essentials of Medical Electricity," and 
“ Diathermy," and his contributions to '' The Encyclopaedia of Medical Practice,” the 
‘“ Archives of Radiology and Electrotherapy," sf which he was joint author, the 
“ Lancet," the '' British Journal of Physical ^ edicine," and other journaM. He 
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was patient and painstaking in his teaching. The lucidity of his books bears witness 
to his untfring efforts to render the subject simple. He always attempted to visualize 
rather than give mathematical expression to the more technical aspects of the subject. 
He knew that such visuali%ation was the only way he could impart these to the bulk, 
of his readers; and only those who have ‘ried to do the same thing can know what 
tremendous labour this involves. He was an experienced and fair examiner and by his 
kindly manner never flurried the examinee. He was associated in this capacity with 
the D.M.R.E. from its inception in 1920. 


Cumberbatch was a master of the art of nerve testing and it was a real pleasure to 
see him at this work. «The foundation of his mastery was the four years’ experience he 
'had at the First London General Hospital during the War. He never accepted 
condenser testing owing to the fallacies connected with it and to the fact that in his 
hands the method of fatadfsm and g&lvanism was superior. The condenser method was 
introduced in order to obviate as far as possible the personal factor, but, when 


Cumberbatch was the qperator, the personal factor was something it was desirable 
to retain. 


In 1921 Cumberbatch was President of the Section of Electrotherapeutics of the 
Royal Society of Medicine; in the following year he presided over the Section of 
Electrology at the Bilingual Congress in London; he was a member of the Council 
of the Röntgen Society and of the British Association of Radiology and Physiotherapy ; 
in 1933 he was the first in his speciality to be elected an F.R.C.P., and in 1936 he 
was President of the Section of Electrotherapeutics at the Sixth International Congress 
of Physical Medicine in London. 


Many will miss the cheerful welcome he always extended to visitors to his 
Department, and the enthusiastic instruction they received there. ^ His ready 
encouragement, geniality and unruffled temper endeared him to all, and he was a 
staunch friend. Dr.Cumberbatch leaves a widow, a son and daughter. 


C. A» RoBINSON, M.A.. M.B.(Cantab). 








The science of electrotherapy has indeed suffered a great and heavy loss by the 
death of Dr. Cumberbatch, and no section will feel it more keenly than the medical 
auxiliary physiotherapists. His obvious love of the subject, of which he was a master, 
his giftfor imparting his knowledge to others,*his patience and the sympathetic interest 
he showed towards our profession made a great impression on all those who came into 
professional contact with him. As a friend and pupil, I shall always remember him as 
a man of unassuming manner and of lovable character. The Society of Physio- 
therapists, on behalf of its members, wishes to express theesorrow that they feel at the 
passing of a great teacher and a true friend. We shall always cherish the fact that one 


of his last lectures was delivered to our Society on the occasion of its Annual Meeting 
in October, 1938. . 


M. VAUGHAN-COWELL, C.S.M.M.G., B.B.A. 


° Vice-Chairman, 
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Treatment of Herpes Zoster by U-V-R 
A. Devois and Ch. Proux (Abstr., Centribl 
f.d.g. Radiol, 1939, xxix, 222) report their 
results of treatment of 100 cases of shingles, 
which they divide into three groups. (1) 
The herpes had lasted for 5 days; (2) for 12 
days; and (3) for more than two weeks. In the 
first two groups, u-v-r was employed; in the 
third, chiefly X-rays. A mercury-quartz lamp 
was employed for the first treatment, at a dis- 
tance of 60 cm. for 6 to 8 minutes, and sub- 
sequently 10 to 12 and 15 minutes. All in the 
first group, which comprised 30 cases, were 
cured. In the second group only two required 
X-ray therapy. In the third group, results were 
expected from u-v-r, only if eruptions wre still 
present. 
Hyperpyrexia by Short Waves and Hot Baths 
H. A. Scholtz (Deuts. med. Woch., 1938, ii, 
1290) compares hyperpyrexia produced by hot 
baths with that obtained by short-waves. The 
bath was brought in 35 minutes to 43°-45° C., 
and after this temperature had ‘been reaghed 
the patient was taken out and wrapped in a 
*pack for an hour. When using short-waves, a 
generator ofe600 to 800 watts, or two of 300 to 
500 watts was «mployed. The body temperature 
was trken every ten minutes in the mouth until 
a temperature of 39° to 39.5" 4C. was reached, 
generally after 4o minutes. The patient re- 
mained in the pack for one hour, and was then 
placed in another for a further hour. The treat- 
ment by the short-waves was better borne apd 
the heating lasted longer. 


Fever Therapy in the Treatmemt of Syphilis 

A. J. Kotkis (Jour. Miss. State Med. Assocn., 
1939, xxxxi, 57) considers thgt fever therapy, 
properly combined with® chemotherapy, is the 
treatment of choice for general paralysis. In 
tabes dorsalis, fever therapy and chemotherapy 
play a lesser róle. The crises and pains are 
often amenable to these measures and transitory 
incontinence is often cured. In cerebro-spinal 
syphilis, cases refractory to chemotherapy alone 
often respond to fever therapy and chemo- 
therapy. Primary chancre and the secondary 


118 


stage of syphilis do not require fever therapy. 
In cases with a persistent positive Wassermann 
reaction, a large number respond satisfactorily to 
fever treatment and chemotherapy. 
Sunffght and Hfgh ‘Altitudes in Non-Pulmonary 
Tuberculosis 

A. Rollier (Med. Welt., 1938, xii, 842) states 
that the results df heliotherapy depend on an 
exact dosage and technique. Heliotherapy 
should always have a decongestive action: it 
should always begin at the feet and then progress 
gradualy upwards, until the whole body 
except the head is treated. In addition to sun- 
light, orthopoedics was applied at his sana- 
torium, and the patient given work to do. The 
last year's statistics at Leysin were as follows : 
cured, 80 per cent.; much improved, 16 per 
cent., stationary, 3 per cent.; died, 1 per cent. 
The average duration of treatment was 19 
months for spondylitis, 20 for coxitis, 25 for 
gonitis, 21,for tuberculosis of the foot, 17 for 
tuberculosis of the sh8ulder, 16, for tuberculosis 
of the elbow, and 14 for tuberculosis of the 
hands. Of the patients, 85 per cent. were dis- 
charged able to undertake full work, and 15 
per cent. able to doepartial work. ° 


Investigations in Fever Therapy 

F. H. Krusen and E. C. Elkins (Arch. Phy. 
Thei., 1939, xx, 77) recommend treatment by 
sulphar&lamide alone, before fever therapy is 
employed, in cases of gonorrhoea. For those 
who did not respond to this form of treatment 
alone, fever therapy was combined with it. At 
first, 80 grains of sulphanilamide were giyen 
each day for two days. On the third day, after 
a preliminary conditioning treatment, the 
patient was given a single ten-hour fever treat- 
ment. Of those who received the combined 
treatment, 95.5 per cent. showed evidence of 
apparent remission of all symptoms. The 
authors recommend tht intermittent use ot 
oxygen and carbon monoxide during the session 
of fever. Before submitting the patient to fever 
therapy, the case should receive a preliminary 
short treatment, 12 hours prior to the ve one. 
In the case of women, diathermy to tli: pelvic 
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region was applied and was found valiable A 
thermometer “for registering the patient’s tem- 
perature should be in constant use: Figh 
humidity in the cabinet should be maintained : 
the intravenous injection of a 5 per cent. solu.ion 
of dextrose in physiological saline solution should 
be employed before, during, or after treatment, 
and special windows should be mad» in the 
cabinets to allow the nurse to watch the pat ent 
at all times. 
Hyperpyrexia in Nephritis &nd its Complicarons 
°G. W. Stark (Arch. Phy Ther., 1939, xx, 94) 
employed the [following treatment in case: ol 
nephrtis: Short-wave tlfermpy ewas used, vith 
the clectro-magnetic coil centred above the upper 
abdomen, for the first half of the treatment and 
over the lower back for the eecond half. The 
equivalent of six thicknesses of Turkish towel- 
ling was introduced between the coil and the 
skin. The patient was covered with sheets or 
blankets and the perspiration wiped aff at »uit- 
able integvals. The rectal temperature was 
taken every 15 minutes (it should not exceed 
102°-103" F. and the skin under the elect-ode 
should not become too moist) A piece of 
towelling was placed between the feet. The 
duration of the treatments was gradually in- 
crea-ed to one hour twice daily, with, if con- 
sidered advisable, a third application at mid- 
night. Induction therapy was not employed 
during the acute febrile stages and ‘was contra- 
indicated in cases with marked toxemia and 
obstruction in the ureter or lower urinary tract. 
Calcium was given in most cases, with :ron, 
yitamins, sunlight and egercise. The loss of 
fluids by the perspiration was replaced b7 10 
per cent. glucose. Clinical improvement was 
noted in many of the 36 cases treated with deep 
induction therapy. Cases are described to show 
the value of this form of treatment, e 
Fever Therapy in Chronic Myositis of Lumbar 
Region 

H. B. Shorbe (Arch. Phys. Ther., 1939, xx, 
103) used hyperpyrexia in four cases of myositis 
or fibrositis. In one case two treatmen.s ot 
hyperpyrexia were given, eight days apart. The 
oral temperature was brought to 104.8° F. The 
temperature of the patient before the treat- 
ments had been varying between 99.6" F. and 
100° F. daily. After the first treatment the tem- 
perature remained nofmal for three days, and 
after the second for four days, with some relief 
from pain, but later the temperature retcrned 
to its previous level. The other three cases re- 
ceived marked improvement from a similar 
trea nt. yi 
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Heliotherapy and Climate in Bacillary Peritonitis 

A. Rollier and W Lurba (Technique Chir., 
1939, Xxxi, 1) have treated chiefly serous, 
sero-fibrinous, fibrinous adhesive, caseoes and 


fibro-caseous lorms of, peritonitis. They lay® 


particular stress on the error of exposing 
the abdomen to thé sun at the beginning 
of the treatment, which should be com- 


menced with the legs; the abdomen should 
never be treated until at least one hour’s ex- 
posure of the legs is borne without any sign of 
intolerance The authors give the statistics for 
the years 1927 to 1937. Of 177 cases treated, 
66 suffered also from pleuro-pulmonary lesions, 
25 from lesions of the adnexa, and 11 from 
lesions of the czecum and appendix. Of the 177 
cases, 65 had been operated upon, 14 for affec- 
tions of the adnexa, 48 for appendicitis, 2 for 
acute peritonitis and 1 for intestinal obstruction. 
Results: cured, 138; improved, 26; stationary, 
6; aggravated, 2 ; and died, 1. 


Evaluation of Skin Protection Against 
Ultra-Violet Rays 


A. Bachem and B. Fantus (Arch. Phys. Ther.. 
1939, xx, 69) studied the protective values of 
ointments against ultra-violet rays. They 
found that yellow petrolatum, wool-fat petro- 
latum mixtures, crehm salve and  diachylon 
ointment were much better protectives than 
tragacanth paste, vanishing cream, cold cream 
an@ white petrolatum. Cream salve gave the 
best results; this is an emulsion of water, 50 
parts, wool fat one part, and petrofatum 3. 
parts. Insoluble powders were Also studied, 
and it was found that titanium*dioxide had the 
highest protective yalue and calamine the next 
highest. Bariufn sulphate was less efficient. 
Ichthyol had a protective value in as low a 
concentration as 2 per cent. 


Endovascular Diathermy for Cirsoid Aneurysm. 

H. Donovan (Brit. Med. Jour., 1939, i, 416) 
describes the ease of a girl, aged 14 years, 
suffering from a pulsating cirsoid aneurysm of 
the right two-thirds of the upper lip. The facial 
artery was divided and a small diathermy elec- 
trode was inserted into the distal segment. A 
moderate current was turned on and the elec- 
trode slowly withdrawn. The angiomatous 
tissue was then excised from the lip* An ex- 
amination after seven months suggested angio- 
matous tissue in the mucous membrane of the 
margin of the lip, but there was no pulsation. 
The method was recommended for further trial. 
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THE BRITISH JOURNAL 


Physical Medicine and Allied Subjects 


The Science and Art of Joint 
Manipulation 
The Science and Art of Joint Manipulation. 
By James Mennell, M.A., M.D., B.C. 
Volume Í. 233 pp., 284 illus. Price 18s. 
London, 1939: J. & A. Churchill. 


The above is the first of two volumes of a 
work, of which the second volume (on the ver- 
tebral column) is to appear later on. The 
author, who has done so much to place on a 
scientific basis what is commonly known as 
'' bone-setting," and which until recently was 
practised almost exclusively by bone-setters and 
other irregular practitioners, in the above 
volume embodies much of his knowledge of the 
science and art of joint manipulation of the 
extremities. 

After an introductory chapter the author pro- 
ceeds to describe ‘‘ joint lesions," and treats the 
subject specially from the point of view of 
limitation of movement due to causes whigh can 
be overcome by joint manipulation. Perhaps in 
this connection more space might have been 
devoted in order to impress upon the reader 
the inadvisability eof attqmpting to mobilize 
tubercular joints. 

After a chapter on ''Referred Pains from 
Joints," he proceeds to consider, in another 
chapter the ‘‘ General Rules for Joint Manifbu- 
dation.” These may be summarized by saying 
that it is better to mobilize a stiff joint 
gradually, securing a relatively small improve- 
ment at each sitfing, thus nearly always obtain- 
ing a real and continued improvement, than to 
attempt too much at one sittihg, which may 
result in inflammatory reaction and so make 
matters worse than they were before. 

One is glad to see that the author repeatedly 
‘describes manipulations that involve movements 
not under voluntary control (such as antero- 
posterior movement of the wrist 9n the radius, 
and antero-posterior movement of the tibia on 
the femur), a part of the arl of,‘‘bone-setting "' 
which is hardly appreéiated at all. When 
describing passive elongation of joints, the 
author speaks of this as '' tension °; whereas 
“ traction," a term already in use, seems more 
descriptive. 

He then proceeds in detail to describe the 
technique of the manipulation of every joint in 
the upper and lower extremities, and illustrates 
this by photographs. He perhaps does not 


t 


: movement in his mobilizations, but, it 
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sufficiently sees the importance of rapidity of 
is of 
course well known that success here so largely 
depends upon what may be termed ‘ catching 
the affected joint unawares.” Although 
naturally it is impossible to acquire the science 
and ert of joint manjpulation from a textbook, 
yet this volume will prove of the greatest assist* 
ance to students of joint manipulation who are 
uncer-ain of hoy they are to proceed in any 
given’ case. 

It is to be hoped that this book, in addition 
to being a vade mecum as regards technique 
for stadents of joint manipulation, will serve to 
bring to the notice of the medical profession the 
possibilities concerning such treatment—possi- 
bilities which are in all probability far greater 
than .he average practitioner realizes—and that 
there will be an end to all those irregular prac- 
titioners who, although they no doubt have 
cured some cases, have in numerous others 
inflicted serious and irreparable damage. 

EDGAR CYRIAX. 


Orthopaedic Appliances 


Orthopedic Appliances. By Henry H. 
Jordan, M. D. 412 pp., 176 illus. Price 
2 /- London, 1939: Oxford University 
P-ess. 


Once again an American has written a 
detailed treatise on a highly technical subject 
in language which reads easily and delightfully 
and which can be understood by anyone who 
has Irad aereasonable education. Dr. Jordan 
is to be congratulated on the style, scope and 
arrangement of ‘‘ Orthopedic Appliances,” 
which i$ published in England in a very plea- 
sant form by .the Oxford University Press. 
The subject matter is based on what is very 
eviderdy a wide experience. He mentions that 
he hes made and fitted 15,000 pairs of foot 
suppo-ts. The opinion of a man of this calibre 
canno: be dismissed lightly, even if we dBagree 
with ais theses. 

In the foreword by Dr. Brackett, and in the 
Author's preface, it is clearly stated that the 
book is an attempt to present in one volume 
an account of the principles of the use and the 
methad of construction of supports, braces, and 
other orthopaedic appliances in such a way that 
others may avoid the pitfalls and mistakes 
which beset the inexperienced. It is [Kofusely 
illustrated By half-tone reproductions clear 
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as photographic prints, and by line drawings, 
many of which are masterpieces of effective 
simplicity. The type is clear and restful. The 
regional division of the subject rgatter, and the 
indexes, make it possible to find any particular 
with the greatest of ease. The crowning ser- 
vice to the reader is a glossary of American 
terms not familiar to everyone on this side ol 
the Atlantic. 


One feels almost that, with this book to guide 
one, the production of comfortable and efficient 
appliances is easy. To British orthopzedic sur- 
geons it will seem strange that they should be 
expected to take so much iptergst in the small 
detail? of construction, for they have at their 
command a sufficient number of expert tech- 
nicians to instruct whom wopld be invidious. 
It is realized that there is a different relation- 
ship between physician and bracemaker in the 
United States and that ‘‘ conferences "' between 
them are common in order to be sure of 
achieving the desired result. 

The book’s greatest usefulness will be in dis- 
tricts or in countries where the surgeon has to 
rely on the work of less skilful instrument 
makers or has to construct his own appliances. 
One might say that it will be invaluable to 
such, as well as to all surgical instrument 
makers, as a book for constant reference and 
for stimulation. 

But it may be surprisigg to the conservative 
English ‘mind which has been taught by the 
written word and by direct experience in 
American hospitals, to find such a plethora of 
appliances being used. America, we thought, 
is*the one place where evéty effort is made to 
replace splints and braces by sonte operative 
procedure. Surely Great Britain ha$ not out- 
stripped her enterprising cousins without it 
being noticed! Perhaps the most important 
reason for the desire to get rid of braces in 
Britain is that we believe that very few appli- 
ances designed for ambulatory support of the 
lower limb can be satisfactory; that the Spinal 
problem hardly exists for us; and last, but not 
least, tpe lack of the sixth of the author's basic 
requirements for efficient bracemaking—‘‘ the 
intelligent use by the patient." 

The author appears to appreciate these points, 
for the latter part of his introduction is almost 
an apology for laying eo much importance on 
the appliance, and even constitutes an appeal 
for the resurrection of a superseded art. But 
there is more in it than that. Those who have 
studied medica! problems are very strongly im- 
pressed by the strange differences hich lace 
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the profession in the two countries. Paralytic 
deformities are a curse in the U.S.A., but of 
negligible importance in Britain. The cost ol 
appliances is a fundamental consideratjon in 
Great Britain, but of much less moment in 
America. In comparison with America, flat 
loot does not exist in Britain. In Britain trau- 
matic surgery appears to bulk much more than 
what one may term true orthopedics. The 
number of patients seen daily by each surgeon 
in Britain is larger than that in America, and it 
i» utterly impossible to devote as much time to 
the personal fitting of appliances; the brace- 
maker does much that the American orthopzedic 
surgeon carries out himself. 

Nevertheless the book is helpful in many 
ways. It deserves to be read for its merits as 
a classic dissertation, and for its complete lack 
ol bias; for the fact that the reader is shown 
in detail the reason for every step in procedure 
and every detail of construction. If one does 
not agree with the reasons for the use of any 
appliance discussed, at least one has to agree 


that it is described in a masterly way. 
W.S.C. 


Physical Therapy in Arthritis ‘ 


Physical Therapy m Arthritis. By Frank 
H. Krusen, M.D., Associate Professor of 
Clinical Medicine? The Mayo Foundation, 
University of Minnesota; Head of the 
Section of Physical Therapy, The Mayo 
Clinic. *With Foreword by Melvin S 
Henderson, M.D. 180 pp., 21 illus. Price 
os. New York, 1937: Paul B. Hqeber. 

Dr. Frank, Hamond Krusen’s bok, '' Physi- 
cal Therapy in Arthritis," is an attempt t o 
overcome one of the difficulties with which the 
general practitiogereis faced. The book con- 
tains much useful information and many 
ingenious gadgets. 

One feels that the writer is treading on very 
dangerous ground in advocating so strongly 
that ‘‘ the majority of physical measures used 
in the treatment of arthritis may, with a little 
thought and effort, be applied quite readily in 
the patient's own home." 

Most of the Mome treatments advocated are 
not carried out by the patients themselves but 
by some other person, and on page 148 the 
writer states that it is possible in most in- 
stances to teach a member of the patient's 
familv to perform certain simple massage move- 


* ments which may be beneficial. 


Whatever may be the value of massage in the 
Contd. at foot of p. 122 
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EMPIRE RHEUMATISM COUNCIL 

On Tuesday, 25th April, at 3.30, a meeting 1s 
being held at the Mansion House in support of 
elhe work of the Empire Rheumatism Council. 
ILR H. the Duke of Gloucester will address 
the mecting, and in a letter written to Lord 
Horder he has expressed the hope that the 
meeting will help to awaken the community to 
the need for grappling with the scourge of 
disease, which causes so much 
human suffering. and economic loss. 


rheumatic 


AMERICAN PHYSIOTHERAPY 
ASSOCIATION ANNUAL 
CONVENTION, JUNE, 1939 


‘The 1939 Convention of the American Phy- 
siotherapy Association 1s being held at the 
Cosmopolitan Hotel, Denver, Colorado, from 
25th to 3oth June. Although Denver is some 
distance west of Boston, where the Convention 
was held last year, it is the gateway to some of 
the most scenic country in the United States, 
and therefore makes it possible to combine 
convention activities with vacation tripseto the 
national parks. . As in the case of last year, a 
very interesting and full programme of lectures 
and visits to hospitals has been arranged. la 
a letter to The Society of* Physiotherapists, the 
American Physiotherapy Association extends a 
cordial welcome to British physiotherapists to 
visit this Convention, further particulars, of 
which may be obtained from the Association, 
*o65, Adelbert Road, Cleveland, Ohio, U S.A. 





= == £ LI. 
Review of Bookg—Contd. from p. 121 
treatment of arthritis, such a doctrine is ex- 
tremely dangerous. In suggesting home treat- 
ment by heliotherapy, experience goes to show 
that patients are very prone to over-expose 
themselves or to prolong the treatment so that 
harm results. 
One finds it difficult to visualize the success- 
ful application of electrotherapy, being carried 
out in the average home of the British patient. 
Apart from the doctrine of Dome treatment 
advocated, this book proyides à good review of 
the many physiotherapeutic methods, and is a 
concise collection of opinions of manyi well- 
known authorities. It is a book that should be 
in the hands of the general practitioner only, 
otherwise its objects will be defeated and the 
methods outlined in it will be adopted ineffi- 
ciently, with the result that physiotherapy will 
lapse into disfavour. W.B 
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-EMANOTHERAPY WITH " RADIGAM ” 


APPARATUS ° 
Apert from the high-dosage methods of 
applymg radilm, which are necessarily 
restiicted to institutional or specialist use, the 


great therapeutic value of radium may be 
safely utilized, in the form of emanotherapy, bv 
all who are concerned with the science of 
healirg. 

We have received from The Radium Spa an 
interesting booklet describing the Radigam 
apparatus, the various forms of which provide 
lor tpe employment eof emanotherapy—or | mild 
radium therapy—in a particularly convenient 
Especially interesting is the ingenious 
" Racigam " Emanator In its simplest form, 
whicl: can be easily carried in the pocket or 
hand-ag, it consists of a small perforated 
ebonite tube, in which is a linen bag containing 
an insoluble radium salt which is guaranteed 
to be free from the rapidly-distintegrating 
mesothorium. When the emanator is placed in 
water the latter percolates through the perfora- 
tions and takes into solution the radon emanat- 
ing from the radium salt. Thus, after a few 
hours immersion, the water becomes highly 
radio-active The radium salt employed being 
insoluble, there is no loss of radioactivity after 
contiruous fise. . 

The preparation of radio-active water, com- 
paring favourably with that of the various 
famous Spas, is thus easily and cheaply carried 
out ir the home. Tie first cost of the appara- 
tus is the last, as no replacements are subse- 
quenty nécessary. The uses of radio-activé 
water prepared by the '' Radigam " Emanator, 
and cf gther methods of applying mild radium 
therapy, are fully described in interesting litera- 
ture which will be gladly supplied to readers of 
the Jeurnal who apply to The Radium Spa, 
First Avenue House, High Holborn, London, 
W.C.. 


Manner. 


LOW INTENSITY SHORT-WAVE 
THERAPY 


We are asked to announce that the apparatus 
for low intensity short-yvave therapy (L.1.T.) 
may now be inspected in London, as well as at 
Bourremouth, as previously. The London office 
is at 17, Nottingham Place, London, W.1, and 
enqui-des should be addressed there, to the 
L I.T. Co.» Ld. 
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Achievement 


on page 142 of this issue, 1s a token of the progress in physical medicine in 

Britain—for not only is this described as being rationally placed but also as 
a laege, airy, spacious afd well-lighted Department equipped to give all forms of 
physiotherapy. It is noteworthy, too, that the equipment 1s all-British, and, while 
we know and fully appregiate the valuable research on theory and design of apparatus, 
and its clinical applications, which has been carried out abroad, we are pleased to note 
that this newest of Physiotherapy Departments is so equipped. Another interesting 
lact concerning it 1s that is auxiliary staff is exclusively composed of qualified 
physiotherapists. 


WM Physiotherapy Department of the new Westminster Hospital, described 


Progress in physiotherapy in this country, as we have so often pointed out, 15 
slow, and its value by no means fully appreciated by many hospitals and municipali- 
lies or by the medical profession generally, a fáct which has been continuously 
deplored by those who have proved tor themselves what a valuable therapeutic weapon 
physiotherapy can be. But, if we glance back over the last decade and note the signal 
advances made in some quarters during that period, we cannot féel wholly discouraged, 
During those ten years several of the London hospitals have either rebuilt or estab- 
lished physiotherapy departments, and much valuable work in the same direction has 
bcen done in provincial hospitals. Clinics, both municipal and private, and either 
exclusively or partly concerned with physiotherapy, have been established i many 
parts of the country. To instance only a few we would mention the Ph'ysiotherapy 
Department of the London Hdspital; the British Red Cross Clinic for*Rheumatism ; 
the L.G.0.C. Clinic for Rheumatism: the new Solarium 4n Bermondsey ; the Wool- 
wich Health Centre; the Dartfoiel Massage and Light Clinic; and the New Ollerton 
Electrical Clinic. 


This period has also seen the establishihent of the Physical Medicine Group 
within the British Medical Association and the Physical Medicine Section of the Royal 
Society of Medicine, as well as the holding of the Sixth International Congress of 
Physical Medicine in London. It has seen the inception of the Roll of Bio-Physical 
Assistants and the subsequent establishment of the Board of Registration of Medical 
Auxiliaries which has given to the medical profession a reliable Register of qualified 
medical auxiliary physiotherapists who can efficiently administer the various forms 
of phystotherapy under medical direction. or on medical prescription. ‘There aie 
other advances which will come to the mjnd of those acquainted with the history of 
physigtherapy, but these will suffice to remind us that physical medicine in Britain 

/ ? Contd. on p. 126 
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PHYSICAL THERAPY IN ORTHOPADICS 


3 By KURT HULDSCHINSKY, M.D. (BERLIN) 
e é 
. Alexandria, Egypl 


RTHOPDIC treatment comprises the following measures: (a) prevention 
and treatment of diseases, which may give rise to deformities or disturbances 
of locomotion (e.g., tuberculosis, poliomyelitis, rickets, etc.); (b) prevention 

and treatment of deformities during the illnesses (e.g., by complete rest in recumbent 
position in tuberculosis of bone); and (c) removal pf deformities already present (e.g., 
operation for paralysis or for correcting bony deformities). 


In these three classes of orthopaedic treatment, physical therapy plays an important 
part. Itis not intended in this paper to give a complete survey of all the curative physical 
methods employed ın orthopaedics, but rather to place before the medical practitioner 
those recognized physical methods which must or can be employed in certain diseases, 
so that he may neglect no means of assisting his patients. It is not suggested that it 
is necessary that every doctor should use the methods himself or should possess the 
necessary apparatus. Such does not always fit in with his other work, and, where the 
services of a specialist are available, it will often be preferable to entrust the treatment 
to him. Nevertheless, every medi¢al practitioner should know what measures should 
be taken and how they should be employed. 


The physical methods used to-day in orthopzedics comprise the whole field of 
physical mechanics, optics, thermostatics, and electricity ; even acoustics are employed 
as aids in the rhythmic movements of orthopadic gvrgnastics, and help to raise the 
muscle tone through the influence of the mind. * 


Mechanics.—This comprises in tlfe first place manipulations, which are measures 
intended to correct static disturbances. An attempt is made to correct defective posture 
By improving the joints, by massage of the appropriate groupseot muscles, or it may 
be, by inducing too strongly contracting muscles to rest by uniform stimulation, or 
to strengthen weak muscles by promoting a good supply of blood. Contracted joint 
capsules are stretched by passive movements, and painful contractions may be cured 
by soothing stroking. Here massage of nerves cores in, and the method can be used 
in neuralgias and myalgias, thus preventing contractions or paresis, and removing 
disturbances already present. 


The so-called medico-mechanical tréatment no enger plays an important part, and 
has hardly been able to maintain its position against manipulations. In gymnastics 
we now use very little apparatus but include Glisson's extension, the inclined plane, the 
ladder, and the neck ''see-saw " or “swing " (Nackenshankel) Extension by 
weights also is to-day mu@h employed. To stretch contracted joints gradually, the 
'' twister °” was devised by Mommsen. This consists of a double weight which is 
gradually shortened by the turning of a wooden spatula acting as a lever, by which 
means employment of force can be avoided. For the application of sudden and more 
powerful force several kinds of apparatus, from the simple wedge to complicated 
osteoclasts, have been invented. Supports and artificial parts require a full knowledge 
of mechanics and often provide difficult and more responsible problems than the con- 
struction of a machine for technical purposes. A good example is the making of a 
support for flat foot; for this, calculations must be made? similar to those required by a 
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bricklayer, for example, on the firmness of material, and the alterations in the pressure 
of the resting and moving foot in standing, walking and running. It is only by the 
proper use of every physical principle that a suitable apparatus can be constructed 
for the cure of flat foot. œ . : 

Orthopedic gymnastics we can looks upon as an exalted* form of emploving 
manipulations. Here the hand of the person treating does not act on the body of the 
patient, but the patient is induced (rough the mind to make the necessary correction 
himself, and along with these static changes, the pleasure in movement is increased 
and confidence raised. In group gymnastics we also encourage a desire to imitate 
and to induce healthy. rivalry. Thus, employing the medium of mechanics, we can 
attain, through the mind, a mechanical and physiological cure. 


Heal.—The applications of light and heat are difficult to separate in physical 
therapy. We are ifiinad, howevgr, to place in a category by itself that modern 
development of electricity, ultra-short wave therapy, since this represents, in our view, 
only pure heat. We must, however, also distinguish two main fields, viz., ultra-violet 
or photo-chemical rays, and the real electrical field, which includes galvanic or faradic 
currents. The principle of the heat effect is always the same. The heating is said to 
cause hyperamia and through this toallay pain and inflammation and soften the tissues. 
The methods of application are innumerable. But the most elegant and complicated 
are by no means always the most curative. 

While heat in the form of moist warm or hot poultices still plays an important 
part in general practice, other mechods, such as the use of hot steam and hot air are 
in danger of being ousted by the newer methods such as ultra-short waves. This is 
not always justifiable, for in the treatment of contfacted joints, shrinking of capsules, 
neuralgia, and immovable flat foot, the steam jet and the hot-air jet are still unsurpassed. 
Even the Gaurer heating in a hot chest, the full bath or steam bath are hardly surpassed 
bv electrical hyperthermia. In arthritic troubles these often work wogders. Whether, 
however, a particular case requires damp heat (steam) or dry heat (incandescent 
lamps‘or hot air) must be decfded on by the experienced specialist. Many authorities 
use electrical heat in muscle paralysis. T cannot convince myself of the utility of this 
method. Should circulatory disturbances occfir in the extremities in poliomyelitis, 
accompanied by coldness and cvanosis of the parts, then unquestionably deep heating 
*» decidedly of great talue. . ^ 

Ultra- Violet Irradialion *—So much has already been said in the f/qurnal on ultra- 
violet irradiation that 1 cannot add anything essential to it. But 1 should like once 
more to stress that, in the prophylaxis of rickets, itis not soamach a question of intensive 
irradiation as of early irradiatiow. From the first I have advocated that prophylaxis 
in rickets should begin at the second month of life, since at this period disturbances 
may occur which, later, no kind of treatment can cure. 1 remember very well that, even 
in Northern countries, and in wigter, we cartied on sufficient prophylactic treatment 
ba means of direct daylight. — In this way sufficient prophylaxis could be effected 
according to the principle that small doses are better th&n none. In strong sunlight 
we [Sefer the effect of sky-shine to the direct rays of the sun. This applies above all 
to the treatment of surgical tuberculosis in which to-dayelight treatment has almost 
completely ousted surgical procedures. In this, we seek to avoid the direct rays of the 
sun on account of the possibility of activating latent foci. We consider to-day that, 
without surgical interference and by means of well-directed light therapy, we can often 
attain the complete cure of tuberculosis of bones and joints. s 

Electricity.—VWe use actual electrical treatment in nerve paralysis, especially of 
the infantile form. We must, however, fiave a clear idea what we wish to attain by 
electrical treatment. The idea that we can restore a damaged neuron, and make it 
capaple of conduction, by an*electric current, is absolutely false. Once a neuron is 
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diseased or dead—due to the Failure of the ganglion—no amount of electricity can revive 
it. This is also the case when the neuron is separated below the ganglion. * What we 
can effect with electrotherapy is only to protect a muscle from atrophy till either the 
ezanglfon has recovered through absorption of the inflammaforv exudate, or the severed 
ends of the neuron are reunited. Nothing more cen be expected or effected by electro- 
therapy. Sometimes, however, an improvement takes place even after two years, and, ú 
the revived nerve then’ acts upon a well-exercised muscle, the cure is complete. We 
employ the faradic current to excite the muscle directly and use the galvanic current to 
sumulate it through its nerve. The '' tonizer "" (tonisator) which produces physio- 
logical contractions of the muscle, does excellent service. The technique of the 
electrical treatment of nerves is very difficult, and presuppofes, not only accurate 
anatomical knowledge, but great experience in the possibility of regeneration in the 
diseased area. To leave this work to the inexpert assistant, ag is often done, is therefore 
useless. ^ 


X-rays and Radium.—Very recently it has been proposed to treat the parts of the 
spine afflicted with poltomvelitis by X-rays. In spite of the plentiful literature it is not 
clear whether the improvement really observed can be put down to this treatment. But, 
owing to the seriousness of the disease, no means, the safety of which is known, should 
be left untried. The same applies to the heating of the diseased spine by diathermy. 
Much treatment of tuberculous joints is to-day being carried oui by X-rays, but in this 
case also it is not always certain whether the cures can be rightlv ascribed to the effect 
of the X-rays. j 

Radium in the form of emanation is much used for arthritic diseases, especially for 
chronic polyarthritis which reacts well to this treatment. Solutions of radium emana- 
tion for drinking can be prepared with modern apparatus. Quite recenily small 
quantities of oil have been irradiated, and in this form it is easily put up in capsules. 
Solutions of radjum chloride are also available for injections. 

We have given a short survey of the phvsical methods employed in orthopedics. 
This is by no means exhaustive, but we hope that we*have given some useful hints 
as to how physical methods may be used in this field. We should like, however, to 
warn against using too many methods and would recommend the use of a few, and 
these Qnly in special cases; they should, however, be carried out thoroughly and 
persistently, ° . 
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has not been quite stationary during the last ter ygars. 








And what part has this Journal played in such progress? Ceaselessly it has been 
expounding the doctrine of physical medicine to all who would listen. Its pages have 
been the battle-ground for many causes concerned with the welfare of our subject; 
they have recorded step by step the progress of physiotherapy, not only in this country, 
but throughout the world (to give only one example, this Journal was the first to explain 
the merits of short-wave therapy in Great Britain); and it has been the only ethical 
and independent Brifish journal to devote itself exclusively to the science of physical 
medicine. In this work it has been fortunate in having had the support and co-operation 
of those specialists in every country best qualified to write on our subject. 

Fot some time there has been evidence of a growing and wider appreciation of 
the value of physiotherapy both in institutional and private practice in this country, and 
those who have worked long and arduously for this will have the satisfaction of 
knowing that their work has not been in vain, and should be encouraged to go Forward. 
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A NEW “DOSEMETER” FOR SHORT-WAVE THERAPY 
By C. R. BURCH, B.A., Ph.D. 


George Wills Research Associatee H. H. Wills Physics«Laboralory, 
University of Bristol. 


and 
J. P. P. STOCK, M.D. 


Hon. Physicians Haywood Hospital, Burslem; Hon. Medical Registrar, 
North Staffordshire Royal Infirmary. 


N writings on short-wave therapy it is customary to describe the intensity of the 
dosage given in one of two ways; namely, in terms of the sensations of heat felt 
by the patient, or by certain more general phrases such as '' a powertul short- 

wave current " or '* Low Intensity Technique " (L.I.T.). Yet it is quite easy to 
measure the currents reaching the electrodes with an accuracy comparable with that 
achieved in pharmacology by that homely unit of volume, the tablespoon. We prefer 
to measure, not the current reaching the electrodes, but the current leaving the front 
face of the '' active ’’ electrode for the adjacent part of the patient's skin. The strength 
of this current is, we feel, as good a single criterion of the intensity of a short-wave 
dose as one can well hope to obtain. 


Tad 


The object of this paper is to describe the '* dosemeter " which we use for the 
rotating electrode and to give specifications of dosage for the treatment of 
sinusitis® © so that any clinician wishing to repeat this work can verify that he is, in 
fact, feeding to the regions concerned the same current strengths that we advise. 


CON. STRUCTIONAL FEATURES 


The dosemeter is shown in section and pfan in Figs. 1 and 2. The “ active ” 
electrode, A, of cardioid, circular or other shape, is screwed into the shaft B, which 
emay be maintained if slow rotation as described in previous papers? ©). , A recess is 
machined in the face of this-electrode, and a hole is drilled through the centre of the 
recess. A lamp socket C, is sitver-soldered into the hole, and carries at the back of the 
electrode a 2.5 volt lamp D. A thin disc E, with a diametereabout 1mm. less than the 
diameter of the recess, is supported by the centre pin of the lamp socket, and is spaced 
from the back of the recess by the insulating washer F, so as to be flush with the front 
face of the electrode. The whole arrangement is mounted behind the usual Schliephake 
glass '' shoe ” (not shown), to preyent acciderttal contact with the patient. 


f ELECTRICAL FEATURES OF THE ** DOSEMETER " 


Current can reach the disc E from A in two ways: (1) through the lamp filament; 
(2) by capacity, in virtue of the proximity of E to A. Measurement of the resistance of 
the lamp, and its reactance at 6 metres, shows that its impedance is very much less than 
the impedance of the capacity between E and A (of the order of one-hundredth). So we 
can say that for practical purposes the current through the lamp—as indicated by its 
brilliance—is that part of the dose which leaves the front face of the disc E. The 
current which leaves the whole front face ef the electrode for the adjacent region of the 
patiegt's skin will be obtained approximately by multiplying the current in the lamp 
by the total area of the electrode (including E) and dividing by the areaof E. It should 
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be realized that some of the current leaving the back of the electrode, and even some of 
that leaving the electrode stem and leads, will, in general, pass through the patient. On 
the other hand, these portions of the current will be reaching regions of the patient 
evhich we are not trying to 
treat and so do not form part 
of what we wish to measure. 
The current in the lamp 
is measured with the aid of a 
duplicate lamp, fed through 








Fig. 2 


a rheostat and a meter with D.C. (or: 
50 cycle A.C.), the two lamps being 
adjusted to equal brilliance. The 
brilliance of a lamp varies very much 
more rapidly than the current through 
Fig. 1 it, especially in the region of ''yellow 
heat" rather than ‘‘whfte heat,” so that in this region it is easy to obtain current read- 
ings with the duplicate lamp, consistent to 5 per cent. The lamps,used are of standard 
pattern, rated at 2.5 volts, 200 mA ; we prefer to arrange that the comparison lamp is 
maintained at a *'standard"' brilliance ef 150 mA, and to have a series of electrodes of 
varying size of the disc. This provides the degree of ‘*yellow heat" at which we find 
the comparison easiest. If one is prepared to tolerate a dosageeerror of 10 per cent, 
in current—20 per cent. in power—it is hardly necessary.to use the comparison lamp; 
one can simply memorize the standard ‘‘yellow heat’’eappearance. Such a practice 
would compare favourably with that of measuring a dose of medicine in a tablespoon 
where a 10 per cent. variation in the depth of the liquid means a 20 per cent. variation 
in the volume. 
To cover the whole range of intensities likely to be met with in practice, a set of 
electrodes A is provided with discs E of different sizes. At present five are in use as 
follows :— Y ^ 








Tm EL IBEL OBL 3 
p” 24.1cm. O 0.15 
2 » 0.28 
3 n 0.43 
4 » 0.61 
3 » 0.83 











In No. 1 electrode, the disc E, which "was cardioid in shape, formed the whole 
front surface of the electrode. The column ‘‘ approximate standard dose " has been 
formed simply by multiplying the '' standard " lamp turrent by the ratio of areas, 
AJE. No “ skin effect" correction has been applied to the D.C. current measured 
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in the comparison lamp, as the correction in question (which varies with resistivity 
and hence with lamp brilliance) is on'y of the order of 2 per cent. for these lamps at 


Ó metres. s 


* CLINICAL FEATURES 


As would be expected, it is found that changes in the air gap between the electrode 
and the patient's skin can cause a considerable change in the latnp brilliance—i.e., in 
the current actually reaching the patent's skin—without corresponding changes, or 
cven with an opposite change, in the current in the coupling coil, in the patient's circuit. 
It 1s further found that the patient's sensations of heat correlate closely with change 
of lamp brilliance. (The sensation o! heat is, however, dulled towards the end of a 
long dose). 

Patients can see the reflection of -he lamp in the glass '' shoe "' of the electrode, 
and the more intelligent find it easy $c to orient and place their heads (during a nasal 
treatment) that the [amp brilliance remains almost uniform throughout the cycle of 
rotation of the electrode, This completely supersedes the neon light which was 
suggested in the paper on asthma. 

The importance of measuring the current in the '' active" electrode, when the 
patient is not symmetrically placed between the electrodes, is well illustrated by the 
following experiment. 

Two of the electrodes in the series, Nos. 1 and 3, were fitted to a 6-metre therapy 
unit, and placed about 5 inches apart. The valve-filament voltage was increased until, 
when resonance was established, the Imp of No. 1 electrode (i.e., the more sensitive) 
lit to the “ standard " 150 mA brilliance. The lampyof No. 3 (the less sensitive) did not 
light, as indeed was to be expected. If a hand was now placed over the glass ‘‘ shoe ”’ 
of No. 3 electrode, and resonance was restored, the lamp on No. 3 electrode lit brightly; 
the lamp on No. 1 did not light. "The sensation of heat in the hand was confined to the 
surface opposite the lamp which was Iit. x ° 


` USE OF THE “ DOSEMETER " IN PRACTICE 


In practice we have found that the five standard doses provided by the five 
electrodes serve to cover the rante of intensities we employ. We do not see how ıt is 
pessible to describe the 5 doses precisely by the phrases in use in current litefature.* 
We may, however, observe that most patients are not tonscious of any sénsation of 
heat when a “ standard" doses with No. 1 electrode is given. This dese (approxi- 
mately 150 mA) would presumably be t2rmed '' athermic.” Proceeding to the opposite 
extreme, we can say that a ‘‘ standard "" dose with No. 5 mefits the phrase of respect— 
‘* powerful short-wave current,” for, if it is given to patients who have not already had 
a '' course " of treatment with progressively increased doses, they generally complain 
that it it excessive; we have, moreover, ourselves experienced slight giddiness from a 
sudden application of this dose (not*during a '' course "'). 

We can give precise descriptions cf the use of the new meter only in terms of our 
own practice, and will do so by comp eting the specifications for dosage which were 
given in the description of nasal therapy in asthma.© 

Assuming that electrode sizes and positions have beef accurately followed, the 
commencing dose in a chronic case would be ro minutes of treatment with No. 2 
electrode with that intensity which will light the lamp to the '' standard " 150 mA 
brilliance (approximately 0.28 amp). If no reaction follows this dose the second 
treatment is given with the No. 3 electrode, and for 15 minutes (approximately 
0.43 amp). The third treatment lasts 20 mjnutes with No. 4 electrode (approximately 
0.61 amp), and in the average case, the remaining nine treatments would be given for 
20 minutes each with No. 5 electrode (approximately 0.83 amp). 
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DIATHERMY IN DENTISTRY -> 


^ . BY SARA GARBARSKA-SARCINA, D.MeD. (Berlin) 
e e 
HE preservation of the teeth and its influence upon general health are problems 
which have engaged the attention of dentists from the beginning of their 
science, and one which will always provide a stimulus for further research. A 
great deal has already been achieved in this field ; thus 1t is possible to preserve the 
pulp by the early treatment of caries. In all cases in which it is pot possible to preserve 
a healthy pulp, however, thorough treatment of the diseased part is most important fot 
the preservation of the tooth. 


Many methods of root treatment have already" been trietl and examined as to their 
efficiency. The most important among these appears to be the application of different 
medicaments, a procedure which bas proved ro be unsatisfactory, since foci of 
leucocytes and tissue necrosis due to the treatment have been observed in the apical 
region.  Extirpation of the pulp under local anzsthesia has also not achieved the 
desired result. 


A. new stimulus has been given to root treatment by the introduction into dentistry 
of diathermy. Both forms of diathermy application, medical and surgical, are 
employed in dentistry. The medical type is used for post-operative pain and for all 
inflammatory processes of the jaw, these having been previously treated with radiant 
heat. Recently short-wave application, either alone or in combination with diathermy, 
has been employed for the same purpose. 


The more "important application of diathermy, however, is in the practice of 
dental surgery. Here diathermy is largely utilized far the purpose of killing living 
pulp-tissue, and for destroying the existing Eacteria. This ''devitalization " is 
carried out with apparatus similar to«hat used in medical diathermy. The electrodes 
are, however, different: a Miller needle, the shapé of which corresponds to the 
anatomical form of the root canal, is used as an ective electrode This needle is fitted 
io a glass holder, which is surrounded by an interchangeable and well-insulated handle. 
The electrode is of a handy size and can easily be sterilized. The inactive electrode 
is a steel cylinder whicl» the patient holds in his hand. 


The cross section of the active electrode is very small, especially at the point, the 
density of the current there being especially great. The current leaving the point of 
the active electrode tends to spread, but is prevented from doing so by the hard tissues 
of the tooth which are bad conductors. The currént finds much less resistance in the 
strongly vascularized pulp., This passing of the current through the pulp tissue leads 
to its destruction. The greatest density of the current occurs in the narrowest part 
of the canal, i.e., mostly st the apical foramen. On leaving this narrow foramen the 
current spreads, sinte there are no longer insulating dentine walls, and therefore the 
intensity of the current decreases. The paradontal tissue may become affected, but 
greater damage cannot be expected. In this manner the '* devitglization ° of a pulp 
as far as its finest branches can be obtained, if the technique be accurately applied. The 
extent of the changes can be controlled in each case. 


The changes taking place in the pulp tissue under the influence of diathermy are 
quite different from those occurring under the influenge of chemical substances. For 
instance, when applying arsenic, the changes begin with hypereemia of the blood 
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vessels, followed by blood stasis and, finally, by a coagulation thrombosis. 
Hemorrhages, due to bursting of the blood vessels, occur; there is degeneration of the 
pulp nerves and tissue, amongst which the odontoblasts and other pulp cellsesuffer, 
leading to loss of their staining reactions. Longer action of the arsenic causes com-" 
plete necrosis of the pulp tissue. UnpledSant after-effects are, therefore, frequently 
inevitable, due to partial absorption of the arsenic itself. * On the other hand, 


diathermy causes a coagulation of the whole tissue proteins, by heating of the pulp. 
Therefore, after-effects cannot occur. 


HISTOLOGICAL EXAMINATION OF THE PULP AFTER APPLYING DIATHERMY 
e. 





E Big. i. T 
(a) The pulp as far as the apical foramen Fig. 2. 
ts structureless; (b) minimal infiltrated (à) Intensive action of diathermy; (b) less 
periodontal tissue near the foramen; strongly affected pulp; (c) odoniobjasis , 
e (c) blood vessels. 


near the side of the canal wall, 


In Fig. 1 is shown a pulp which was devitalized by diathermy. It will be seen that 
the tissue as far as the apical foramen is structureless. A limited region of the 
periapical tissue near the foramen is somewhat infiltratede ‘The periodontal tissue is 
rich in blood vessels. * 

Fig. 2 shows a section of the middle part of a treated tooth. The degree of 
coagulation is different in various parts of the pulp as a consequence of a jerk-like 
movement of the electrode needle, In those'sections of the pulp marked a and b in 
the photograph, the action of the heat was so intensive that the nuclei of the pulp cells 
were completely dissolved. The tissue between these tfo parts was not so strongly 
affected by the jerk-like movement of the needle and shows, therefore, its original 
structure ; this is particularly apparent near the side of the eanal wall (c in photograph). 
This case indicates the effect of diathermy when an unsatisfactory technique is 
employed. 

This method of pulp devitalization favours the preservation of the tooth and gives 
it a certain protection against the formation of granulomas and cysts at the root apex, 
which are frequently the cause of various systemic disorders. 'The action of 
diathermy naturally also sterilizes the ro&t canal, or at least it inhibits the action of 
bacteréa so that they are harmless. This is achieved by the property of the current 


passing through the finest brenches of the root canal and the extremely fine dentical 


tubules. 


131 


May, 1939 THE BRITISH JOURNAL 

Further treatment, e.g., amputation or extirpation of the devitalized pulp, has to 

be performed under aseptic conditions in order to maintain the existing state of the 

root canal. This treatment is no longer concerned with cpre but with preventing the 

* formation of apical foci (focal infection), which are frequently the cause of rheumatic, 
arthritic and other general diseases. ? 


. 
X-ray EXAMINATION AFTFR ROOT TREATMENT BY APPLYING DIATHERMY. 





Fig. 4. Fig. 5 . 


Fig. 3.—Pulp devitalized by dicthermy; root filling. 

Fig. 4.—Examination after 13 months. 

Fig. 5.—Pulp devitalized by diathermy, amputation. 
7 Fig, 6.—Examuination two years later. 


X-ray EXAMINAIION AFTER TREATMENT OF GGANGRINE OF THE TOOTH CANAL. 





Fig. 8. Fig.9. o 


° Fig. 7.—Gangrene treated by diathegmy ; root filling. 
Fig. 8.—Examination one year later. 
Fig. *o.—Gangrene treated by crathermy; rool filling. 
Fig. 10.—Examination two years dater. 


The two pairs of X-ray photographs, Figs. 3-4 and 5-6, show the results obtained 
1-2 years respectively after devitalization of the pulp by diathermy followed by 
subsequent filling of the root canal. The pictures show neither apical foci nor any 
abnormal changes. ° 

The application of diathermy is, however, still more important in the treatment 
of an already existing focal infection. Frequently in dead but infected teeth, foci are 
formed near the root apex. They tend to liberate toxins and micro-organisms into the 
blood stream, thereby causing the formation of further foci in other parts of the body. 
The primary foci originate, in most cases, from the decomposed pulp tissue, 
and therefore the application of surgical diathermy is of the utmost importance in such 
cases. The action of the high-frequency current is thus not restricted to the production 
of heat in the root canal and the destructiorf of bacteria. It also influences significantly 
the effect of medicaments applied at the same time, 1.e., chloramine and hypochiorites, 
the effects of which are increased by about 20 times evhen the temperature is raised 
by 20° to 50°F. It is known that the disinfectant reactions of these medicaments are 
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due, not so much to the development of chlorine, as to the liberation of active oxygen. 

Being i in the nascent state, the oxygen 1s capable of destroying existing bacteria, or, 
at least, of considerably inhibiting them. This action extends as far as the apigal foci, 

leading to their resolution. X-ray photographs (Figs. 7-8 and ,9-10) taken after rj-s 

years show that the original rarefied are e at the apex have completely disappeared 
and that the normal bone structure is re-established. It is to.be noted that the treat- 
ment of focal infection performed in this manner frequently leads to the cure of an 
existing acute rheumatic condition. 


It remains to say that surgical diathermy is also of great importance in the treat- 
ment of other oral diseases. The same type of electrode is employed, differing only 
in so far as the Miller needle takes the form of a sling. The method may render 
excellent service for the removal of gum-tags in cases of difficult perforation of a 
wisdom tooth, various kirtds of ovemgrowths and gum-pockets in paradontal disease. 





= 





A NEW “DOSEMETER " FOR SHORT-WAVE THHRAPY-—contd. from p. 129 


The treatmént of head colds demands careful dosage to obtain the results 
described. In a given case, the dose depends largely upon the severity of the 
cold and the length of time it has been present when the patient presents himself for 
treatment. 


In general the dosage is as follows : 


(1) During the first twenty-four to forty-eight hours, seven to ten minutes’ treat- 
ment are given with No. 2 electrode (approximately 0.28 amp). One treatment should 
be sufficient but, if another treatment is necessary, the same dose 1s repeated on the 
following day. 


(2) 1f the cold has been present from two to four days when the patient is first 
seen, two or three treatments Are usually necessary. These are given daily as follows : 


First treatment, 10 minutes with No. 2 electrode (0.28 amp). 
Second » IO , ” » No. 3 » (0.43 » )- 
Third ,, 15 3 3 No. 3 $ (0.61 4, ). b 
Some clinicians ‘might find that, with the electrode system we advise, the lamp 
cannot be lit with No. s electgode. This would indicate that the set is failing to put 
sufficient power into the electrode arrangement, and the results described cannot be 
expected to follow. The absence of an adequate output* from a set cannot be com- 
pensated for by increasing the tine of administration. A short-wave dose is not to be 
regarded as the product of its intensity and the duration for which it is given. It 
should, further, be pointed out that the doses we have described apply to a rotating 
electrode. Few, if any, patients avould tolerate No. 5 electrode unless it were kept in 
continual rotation. i 
Dur thanks are due to Miss H. Holmes for her help in the calibration of the 
** dosemeter ” and her suggestions, which have led to many of the dosage specifications 
described. . 
The ‘‘ dosemeter "' in its present form may be obtained from Metropolitan-Vickers 
Electrical Company, Trafford Park, Manchester. 
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A NEW METHOD OF SHORT-WAVE TREATMENT 
. OF THE LOWER EXTREMITIES 


By VICTOR TOMBERG, Ph.E. 
Physictl-Chemical Institute, The University, Vienna. 


UCCESSFUL application of the technique of short-wave treatment is based upon 
mastering various factors. Next to the question of duration of treatment, the 


wave-length and the intensity of the field, -hat of the nfost adequate electrode 
disposition is of fundamental importance. 


The deep-seated action of the condenser field, as enungiated*by Schliephake and 
others, depends on different factors. This appliss especially to the distance of the 
electrodes from the body and to their area. If the eectrodes are quite close to the body, 
the deep action is at a minimum and no more than -vhen using*ordinary diathermy with 
the ordinary uncovered metal electrodes. This means that skin and fatty tissues are 
most strongly heated, and actually 3 to 5 times as much as muscle (or the deep-seated 
medium). The further the same electrodes are removed from the surface of the body, 
the less the skin and fatty tissues (as regards depth) are heated, and one can finally 
manage to heat at a depth as strongly or œven more strongly than the skin. One can 
obtain this effect in certain cases—depending on the size of the object and its physical 
constants—by enlarging the area of the electrodes, while maintaining a constant but 
small distance of the electrodes from the body. Tis means that large electrodes have 
a greater depth effect than small electrodes at the same distance from the body. "The 
physician, therefore, has a convenient choice between the size of the electrodes and 
their distance from the body when he desires ta heat the deeper parts of the body 
more or less markedly ‘than the surface. If, for example, he wishes to treat a furuncle 
of the face, the deep effect must be little, since cne dées not wish to treat thè brain 
at the same time. In this case we require small electrodes and a small distance. If on 
the other hand we wish to treat a pubmonary abscess, the deep-seated effect must be 
made as great as possible, since 1t is desirable to exclude a superfluous heating of the 


Skin. “In this case there should be large electroces with a greater distance from the 
body (over*s em. ). 


The question of longitudinal heating of limbs is of vital importance, since a great 
many patients, ın whonr short-wave treatment is indicated, suffer from vascular and 
nervous diseases affecting the limbs. It is quite cbvéous, therefore, that, for the treat- 


ment of such diseases, longitudinal heating of the whole limb is preferable to the trans- 
verse heating of one or more limbs. 


At present, longitudinal heating is'carried oct by the following methods : 


(1) The electrodes are ede at the ends of the extremity, i.e. above the sacrüm 
and to the sole of the foot. This method fully co-responds with the electrode argange- 
ment used in transverse heating : the condenser field is extremely protracted, i.e. the 
lines of Force of the.field “are markedly drawn cut lengthwise, traversing the whole 
extremity. 

(2) A metal band several metres long, cove-ed with a thick layer of india-rubber 
is wound round the extremity (coil-field of Kowarschik) and both ends of the band 
are joined to the generator. 

(3) Two metal rings covered with india-rtbber are applied to the ends of the 
extremities (ring-field of Scháfer). 

In spite of the different external shape of tie electrodes the fields are extremely 
similar. In the first method—the condenser field—lines run in a direction longitudinal 
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to the leg.» But the coil field of the short-wave current, also, is 1n fact nothing but a 

varied condenser field.* For, as investigations have shown, the short-wave current 

does not travel through thg turns of the coil alone but leaps from turn to turp and 

penetrates the object capacitatively. Therefore, the coil may be severed at any pointe 
whatever and may even be replaced by a s¥stem or rings. It is essential that, in the 

short-wave coil-field, the lines of force penetrate the limb longitudinally. The ring- 

field, which may be considered as a special arrangement by Kowarschik, likewise 

shows electric field-lines running from ring to ring parallel to the extremities. 






METAL -=~ = 


DIELECTRICUM - ~ 


Fig. 1.—Sketch of the Temperature-Measuiing. Spots on the Clay-Model and grrangement of the 
New Wedge-Electrode. j 


But the distribution of heat in the extremities, when using the above-mentioned 
method, is of a different kind., We see that, if using the first method, the maximal 
heating appears in the narrowest cross-section, i.e. in the region above the ankle-joint. 
1n using the ring-fielé or coil according to experiments with the phantom, the central 
parts (knee-joint) show the greatest heating. "This dissimilarity of heating is naturally 
not intended. Taking the poiht of view that there is an optimal dosag® for the treat- 
ment of vascular and nervous diseases, the most homogengous field possible naturally 
seems worth attaining. Obviously the difficulty lies in the fact that the leg is unequal 
in cross-section at different levels thus leading to a crowding of field-lines in the 
narrower parts and consequently to an irregularity of the field. Leaving the foot out 
of consideration for the moment, the lower extremity is roughly the shape of a truncated 
cene with a large proximal and à very small distal plane. The problem is how to 
find a disposition guaranteeing a homogeneous thorough,heating of an obtuse cone. 


e 

The following investigations were carried out jointly with H. Weisz, assistant 
at the Poliklinik, Vienna, in the ward of Professor A. Strasser, with the*object of 
finding out the forms of electrode most suitable for practical purposes. The intensity 
of the field is measured by the amount of heat produced, whether we consider the 
efficiency of short*waves to be due solely to a heating effect or otherwise. Thorough 
heating with various forms of electrode was carried out on a clay-phantom, in the 
shape of the lower extremity, and alteratiqns of temperature were measured. 





* The fast investigations of the author have shown that the coil-field also has another effect 
depending on the resonance-tuning. 
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The experiments were part! y performed with the help of a valve generator (v.g.) 
with a wave-length of 6 m. partly with a spark-gap generator (s.g.) with a wave- Per 
of about 10 m. 


The length of the phantom was 05 c.m. ; the d ameter at the thicker end was 18 cm., 
and the diameter at the narrowest part abote the ankle-joint, 7 cm. The places marked 
with the figures 1—7«signify the points where th» temperatures were taken. 


A novel form of electrode, previously invented by H. Weisz and the author, was 
tested. In Table r the values (reduced temperature-degrees) acquired with the 


























TABLE 1. e . 
Distribution of Heat in the Clay-model when Using Wedge-electrodes of Various Forms. 
No of | Length of the Rise in Tempgratyre. Arbitrary Units at 
Experi-|shank extension. | Distance from Surface. Measuring Spots 
ment. c a c b 1 2 3 4 5 6. 7 
I o 9 mm. o mm. 1 8 8° 19 31 20 8 
2 |half shank 9 » Q 35 4 7 18 22 15 4 I 
3 | whole shank 9:3 9 5» 8 II 18 5 3 o I 
4 | whole shank 9 ^ 9 ^ 13 19 10 2 o o 2 
+ 4 upper thigh 
5 | half shank 5 n»n 30 noe 5 5 12 9 7 2 4 
6 |whole shank B on 30 » 8 9 20 9 6 4 4 
7 'whole shank 5 » 30 » IO 16 10 6 2 3 4 
| + & upper thigh " 
8 |half shank D t3 58 yy 9 9 11 8 8 4 7 
g |whole shank B. o5 68 , 9 9 II 8 8 4 7 
10 |shank and 5. 68 ,, 14 16 12 8 7 i 4 
+ & upper thigh 
TABLE 2. : . E 
Comparison of the achievements of the valve apparatus and spark-gap apparatus in distance- 





treatment and by the help of wedge-slectrodes. Ris» of temperature in arbitrary units, 
















. . Measuring Spots I 2 3 et 5 6 te 

os : ; 0$ En 
Spark-gap wedge-electrode | 9 9 * 11 8 8 4 7 
Generator (s-g.) distance-treatment 7 6 ° 4 4 8 6 3 
Valve Generator wedge-electrode 30 27 30 32 38 16 14 
(vg) distance-treatment 10 





TABLE 3. 


Comparison of heat distribution (rise of temperature in arbitrary units) in methods used until now 
contrasted with the newly-developed metHod of Weisz & Tomberg. 

















Measuring Spots I 2 3 de e$ 6 7 
à. Deer cce à : zn . : 
Long-waves, two plates  .. : XE C 5 10 14 20 24 5 
Long-waves, three plates ... P 18 20 10 13 43 42 3 
v.g., foot and pelvis electrodes at the same 
distance = 10 6 10 II 34 36 9 
s.g., foot and pelvis electrodes. at the same t 
distance "e i 15 10 10 23 37 24 IO 
\.g., suitable distance of the foot-electrode ais 19 12 10 8 10 7 4 
s.g, suitable distance of the foot-electrode .. |” 17 15 10 10 20 15 7 
v.g., suitable wedge-electrode — .. s E 9 8 10 II 13 12* 8 
sg., suitable wedge-clectrode É 8 8 € 10 7 7 i 6 
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aid of thg spark-gap generator are noted. The duration of the heating lasted 

for 15 minutes, and the wave-length fluctuated in the various experiments round about 

rom, In ail the experiments there was an electrode opposite the thicker end, separated 

{rom the model by a rubber layer 0.5 cm. 1n thickness. “A sole-plate which gradually. 
increased in thickness from tlie toes to thetheel with a tapering cbntinuation along the 

shank served as second electrode. In the corresponding columns the thickness of the 

dielectric at the thinnest part under the toes (a) and the other end of the electrode 

extension (b) are stated. In the last column of the table is given the length of the 

lengthening-piece of the electrode (c). . 
. . From the table tee following conclusions may be drawn. The employment of 

two plates at both ends of the leg at approximately equal distances leads to an extreme 

degree of heating at the narrowest spot above the ankle-joint (1st horizontal line of 

Table 1). If the thitkhess of the intermediate layer does not increase towards the free 

end of the lengthening-piece a considerable degree of heating occurs (line 2—4 of 

Tablé1). Therefore the wedge shape of the intermediate layer is necessary. 'The most 

uniform heating is attained when the lengthening-piece reaches as far as the knee-joint 

and is put there at corresponding distance (line 9 of Table 1). By lengthening or 

shortening the lengthening-piece one can regulate the shifting of the maximum of 

heating to the proximal or to the distal plane. 

The question as to which of the two methods is the better one, i.e. which results 
may be obtained from the apparatus adjusted for resonance, is of great interest. From 
Table 2 we may gather that, when using a valve-generator (v.g.), there is no essential 
difference between the two methods. With the spark-gap generator (s.g.), on the con- 
trary, the use of wedge-electrodes seems to be more favourable. 

The improvement of the technique of treatment may be best explained by once 
again comparing the distribution of heat with the methods of treatment chiefly em- 
ployed until now (Table 3). For completeness also the values are noted which have been 
obtained when using long-wawe diathermy of the leg according to the two-plate method 
(one plate at the end of the pelvis the other at the sole) and according to the three- 
plate method (electrodes at the end of the pelvis, at the upper thigh and the sole). In 
order to make the results more comparable all the values are reduced to the same rise 
of temperature in thg region of the knee-joint. The Table shows with particular 
accuracy to what an extent the irregularities in the distribution of the short-wave 
energy may be abolished. ° e 

The dispositions found with the clay-phantom may be translated for the human 
leg without too great a margin of error. The fact, of course, must not be disregarded 
that, contrary to the homogeneous model, the leg is composed of a number of tissues 
acting in different ways as to their conductivity and dielectric constant and, therefore, 
they are heated in different ways in the shqrt-wave field. On the other hand, the 
constantly circulating stream of Wood combats localized super-heating, and thus the 
above-mentioned complication is mostly obviated. Self-experiments with greater dis- 
tance of the foot-electrode, and with the wedge-electrodes, have shown that the arrange- 
ment described above is serviceable. Instead of a disagreeable super-heating effect of 
the distal segment of the shank, an agreeable, uniform feeling af warmth enSues. 

Further experiments showed that these new electrodes are made therapeutically 
more effective by means of a special additional adaptation of the short-wave valve- 
generator ; thus, better absorption of energy is made possible, i.e. treatment can be effec- 
tively given with smaller apparatus (and a lower output is necessary, say 200 watts). The 
short-wave apparatus constructed in the Tomberg Laboratories of Vienna, are made 
in acgordance with the above circumstances and have, according to clinical expert 
opinion, given the best results in the treatment of the extremities (Groag, Appenzeller 
el. al.). Contd. on p. 146 
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SHORT AND ULTRA-SHORT WAVE THERAPY 


° By L. G. H. SansriELD, D.Sc., M.I.E.Es A.Inst.P. 
Hon. Consulting Radiological Enggneer to University College Hospital. 


. Continuing the Series of Papers on 


ELECTRO-MEDICAL APPARATUS : ITS CHARACTER, OPERATION AND 
- CARE: PART II. No. 9 


des wave-length ranges corresponding to th» short and aehan bands have 


c 


no accurately specified limits, but they are generally regarded as of the order of 

10 to 30 metres for the former and 3 to ro metres for the latter. The cerres- 
ponding frequency ranges (cycles per second) are 30,000,000 to 10,000, 000 and 
100,000,000 to 30,000,000 respectively. 

The remarks in the following paragraphs apply to the combined range except 
where definite reference is made to ultra-short. 

In previous sections of this series we have seen that, in the case of surgical uses 
of high-frequency and of medical applications in the medium wave- length range, the 
current is applied to the patient with the electrodes in contact with the skin. 

In short-wave work the patient, or ‘the region requiring treatment, is placed in 


e 
a 
a : D 
. 
d : 
. . ` b S x w 
bo 
. e E 
Fig. 1412 e Fig. 142. 
(a) Electrical condenser, A and B the plates, D Diagrams showing the distribution of 
the dielectric; (b) Symbolic. representation Sotential ın a uniform field between 
of condenser used in circuit diagrams. zwo condenser plates across which a 
. á potential difference of 100 volts is 
applied. : 


the electric field between the plates of a condenser. The reader will recall [hat a 
condenser is composed of DIO conducting plates separated by an insulating medium 
called the dielectric (Fig.*141). Now, if a battery or other source of electromotive 
force be connected across the plates of the condenser, there will not be a free move- 
ment of electrons from the negative plate to the posizive plate as there would be if D 
were a conducting medium. Instead, the condenser will receive a momentary charging 
current, the dielectric will assume a state of stress and an electric field will be present 
between the plates. If the dielectric is uniform there will be, except for edge effects, a 
uniform distribution of potential difference through tl.e dielectric. For example, with 
potentials corresponding to + 50 and — 50 volts on the plates, the distribution would be 
as shown im Fig. 142a. When the potential difference across the plates is reversed the 
e 
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conditions are altered as shown in Fig. 142b. Now, if instead of the steady E.M.F., an 
alternating E.M.F. were to be appliec to the plates of the condenser, the conditions 
existing in the dielectric would be conzinually changing from those shown ın Fig. 142a 
to those shown in Fig. 142b. The charging current would, of course, also be chénging, 
in direction and magnitude. e, . 

As shown previously,* the charging current in a condenser (or capacitative) circuit 
is not in phase with the applied E.M.F., but is go? ahead of it. Since, however, a 
dielectric 1s not a perfect insulator there is a small loss current passing through it which 
is in phase with the E.M.F., and this current produces heating in the dielectric. 

A number of condensers may be connected in series as shown in Fig. 143 and, if 
án E.M.F. be applied across the outer plates, then the potential difference 
corresponding to this E.M.F. is distributed between the condensers, the constituent 
poteptial differences Lorosé the seveyal condensers depending upon thet capacitance 
value of each. In Fig. 143 the condenser symbols are of varying size to suggest 


-HHHH 


Fig. 143. Fig. 144. 
Arrangement of a number of condensers 1 Arrangement of a condenser and resistance in 
series. s parallel. 


various values of capacitance. The capacitance value which determines the charging 
current for a particular value of E.M.F. does not only depend upon physical dimensions 
of the condenser, but also upon the dielectric constant of the material comprising its 
dielectric. It is not necessary to ente7 into the theory of the matter here, but it should 
be noted that, when condensers are urranged in series in this manner, the greater 
constituent potential differences occu: across the smaller capatitancés and the lesser 
across the larger capacitances? 


THE HUMAN BODY AS A SYSTEM OF CONDENSERS 


‘AND RESISTANCES , 

e In introducing injo the field of a : ondenser any part of the human body we plaoe 
between the condenser plates an e.aborate system of condensers ande resistances 
connected in series and parallel. Tms will be readily appreciated ‘when it is recalled 
that human tissue consists of cells, and that each cell comprises protoplasm and an 
enclosing membrane. The protoplasraic fluid behaves as*an electrical conductor and 
the cell membrane as a dielectric? so n each cell we have the components of a minute 
condenser. The adjacent conducting fluids provide the parallel connected resistances. 
Fig. 144 is a diagrammatic representation of a condenser with a resistance connected in 
parallel with it. ` ° 

The fluids which contain ions o- carriers of electricity are electrolytic, and their 
condyictivity is associated with the mechanism of ionization and depends on the number 
of free ions present. When under the influence of an electric field, these positively and 
negatively charged ions are set in motion as follows. fons which carry à positive 
charge are called cations and travel w.th the current, while 10ns which carry a negative 
charge are called anions and travel against the current. A reason why blood and 
muscle is generally; of higher conductivity than fatty and bony portions of the body is 
that the former have a higher ionic content. 

A large number of condensers comnecfed in series and parallel may be represented 
as ong '' equivalent condenser ", anc thus Fig. 145 gives a simple diagram which 





*B.].P.M., 1938, Vol. 1 (News Series), nage 388, November. 
tB.].P.M., 1937, Vol. 12, page 98, Scp'ember. 
* 
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might be employed to represent the electrical circuit existing when part of the body is 
placed between the electrodes of a short-wave machine in operation. 

In the application of short waves to the body a sequence of current pulses, rapidly 
changing i in direction and magnitude, are passed to the patent. Since condensers are 
present in the humarf system, the charging current to them 1s also rapidly changing. 
Also the resistance components of the human system provide part of the current path. 
Thus the following are components of the total patient-current. 

(1) The charging current for the condensers present in the organic substances. 
This current is flowing in the electrolytic fluids within the cell membrane and 
between cell and cell. It is ahead, in phase, of compongnts (2) and (3) by 90°. 

(2) The loss current in the membrane itself. This is a dielectric current. 





SRON wave 
Short-wave 
Machine 
a 
NT Pus 
Piate Plate 
Part t. body 
recewing treatment 


Fig. 145.—(a) Schematic diagram of short-wave machine applied io hee Sen (b) Equivalent 
elecirical circuit of (a). C, and C, represent respectively the air condensers formed by, one plate 
electrode and patient's lissue. Cp the cond&nser formed by the two electrode plates and the mler- 
vening arr. C,, the equivalent condenser formed by the patient” s tissue, R, the resistance of the 

pattent’s tissue. e . 


(3) The current flowing in the fluid surrounding the cells. This current is in 
phase with the-dielectric loss current (2). Te fluid offers a resistance path 
in parallel with the cell condensers. 

Now, at the very high frequencies corresponding«to short-wave work, the difference 
between a conductor and a dielectric is slight and a change in frequency from a lower 
value to a higher one may make components of the human system to behave as con- 
densers, whereas they were previously behaving as conductors. 

The change of the manner of current flow and the position of current path due 
to change in frequency results in different physical effects and, while it can be said 
that there appear to be no '' magic "" wave-lengths, the different and changing constants 
of the matter in the path ofethe current give rise to selective heating. In other words, 
heating effects are préduced in certain organs at one particular frequency which may 
not be produced at another frequency. The rise of temperature is a function of many 
additional factors due to the vagine chemical composition of the substances in the 
human body. These factors include the resistivity of the conducting fluids, the 
dielectric constant of the dielectric materials, the weight of the organs in the path of 
the current, and theirt specific heat. Eleetrode shape and position have a further 
effect upon electric field distribution and consequent heating. ` 





+The specific heat of a substance is the amount o! heat requifed to raise the temperature of unit 
mass (one gramme) of the substance through one degree Centigrade 
° 
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With reference to the high-frequenzy generator, the output depends partially upon 
the size of the electrodes but, since tae shape and disposition of the different parts of 
the body vary so much, it is impossible to predict how the current will flow in the 
patient and what will be thé temperature rise of the body, even though machin® and 
electrode characteristics are known. °, ° 

It is apparent that high-frequency short-wave technique can produce local heating 
in the body. The heating may be dispersed by general conduction and by the flow of 
the blood stream, and it is difficult to arrive at any accurate idea of local temperatures 
from the use of a thermometer applied to the mouth or to some external point. This 
means that short waves should be employed with considerable caution, the reactions of 
the patient being carefully observed during the application of the current. 

It is not yet known whether high-frequency short-wave currents have any effects 
other than those resuttimg from heayng. There is an influential body of opinion 
supporting the view that there are otier effects and an equally influential body of 
opinion opposing this view. It is clear that a good deal of research is still required on 
this important subject and? that apparatus adaptable to experimental work is necessary 
for laboratory investigation as distinct from routine treatment. 


Electrodes for Short-Wave Work 


Electrodes for short-wave work may be,plain metal plates between which the 
patient is placed and from which he is separated by air spaces. The commoner practice 
is to use electrode plates covered with rubber, ebonite or glass. Two large ebonite- 
covered metal plates may, for example, be arranged vertically at the sides of a long 
horizontal couch upon which the patiert may recline. The metal plates are connected 
to the output terminals of the short-wav2 machine and an electric field is set up between 
them when the machine is put into operation. Thus large regions of the patient’s 
body may be subjected to the condenser field. ; ° 

Cireular or rectangular meal plates enclosed in rubber or glass are designed in 
suitable sizes for application to the head and limbs. "These electrodes supported on 
arms carrying the leads from the short-wave machine may be strapped or clamped ın 
contact with the patient at the required point, the insulating covering of the electrode 
metal providing distange pieces between the metal and the patient's skin. d s 

It will be appreciated that, in general, the nearer the condenser plates*are to the 
patient, the greater is the capacity of -he patient circuit and the higher the charging 
current. Methods of adjusting the patient current, tuning, etc., have been considered 
in an earlier article. j 

* (To be continued.) 














Electrotherapy in Mental Disease SMEDLEY'S HYDRO, MATLOCK 
E, A. Elliott (Med. Jour. Austral., 1939, "xx 1, 


180) has treated by means of electrotherapy 23 Dr. Geoffrey Holmes has been appointed 





e 
patients,suffering from mental states of a psy- Consulting Physician to Smedley's Hydro, 
choneurotic or psychiatric nature, includirg . Matlock, Derbyshire. 
schizophrenia, neurasthenia and hypochoncria ^ . 
All the patients recovered. Treatment was given 
for 20 minutes, three or four times a weex. Owing to pressure on space in this 
The first change noticed was a soothing oftect, issue, it has been necessary to hold 


the patients not uncommonly falling asle-p 
during the treatment. The inductotherm wis 
employed. A case of post-encephalitic Parkin- 


over the “ Reviews of Books’’ Sec- 
e |lion, but this will appear in the June 





sonism is@ccorded, in which great improvement issue and will include reviews of 
followed 130 treatments during a epcriod >of several interesting publicalions. 
eight months. L 
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VIEWS ON PHYSICAL MEDICINE 


THE PHYSIOTHERAPY DEPARTMENT OF THE NEW WESTMINSTER 


HOSPITAL e ca 


The Westminster Hospital is to be congratu- 
lated on its fine new Physiotherapy Depart- 
ment, the establishing of which has been 
rendered possible by the foresight and 
co-operation of the Secretary, the Matron and 
Mr. Rock Carling, the senior surgeon. This 
new Department should prove a d 
example to other hospital authorities who ar 
planning reconstruction. 

That part of the new building allocated to the 
Physiotherapy Department is rationally placed, 
and forms a link with the X-ray and Radium 





Department on the one hand and the Ortho- 
padic Departmeat on the other, One of the 
most interesting innovations is that massage 
and remedial exercises are no longer divorced 
from light and electrotherapy. 

Moreover, far from being a dark and dingy 
corner situated in the basement, as is so often 
its :ocation in hospitals generally, it is a large, 
airy, spacious and well-lighted department. The 
lay-out provides for supervision of the whole 
department by anyone standing in the centre 
of it, One, or at the most, two members ot 


— 


[By courtesy of “The Times." 


The Great Hall of the Physiotherapy Department oj the new Westminster Hospital, im which 
can be seen some of the various types of Electuotherapeutic Equipment. 
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* 
the stall can have every patient. under. obsei- 


valion. . 


There is a large gymnasium where massage 
and remedial exercises are gnee Leading oft 
Irom this is a section for medical electricity 
and inlra-red irradiation. To the right is that 
part allocated to short-wave therapy, Further 
back are baths for hydrotherapy, while the 
opposite end the department, off 
means of plate-glass screens, is arranged tor 
ultra-violet irradiation, both local and general 
*Xs regards apparatus, the Westminster 
probably the only Hospital which 
that the whole of its equipment is of British 
manufacture, a noteworthy point at this im- 
portant period in the history of our country 
The apparatus has been carefully selected by 
the Physician-in-Charge, who has assured the 
Hospital authorities Irom personal experience 
that British-made goods are equal in. every 
respect to any apparatus made abroad. Again, 
electrical details all conlorm to the various 
recommendations both ol the Ministry of Health 
and of the Institute ol Electrical. Engineers, 
where such recommendations are applicable to 
clectrotherapeutic equipment 


ol cut by 


Is 


Can state 


It is needless to say that only the 
most up-to-date and efficient types ol 
apparatus have been installed. As regards 


diathermy, the striking feature is that only 
short-wae e generators and inductotgermy units 
have been adopted ThE old-fashioned spark- 
gap generator finds no place in this very 
modern department. à 

As to medical electricity, the mains-operated 
combined-cabinet apparatfs provides for gal- 
vanism, ionization, faradism and the sinusoidal 
current. Conspicuous by its absefice 1s the 
popular radiant heat apparatus “Phe somewhat 
crude cabinets fitted with electric light lamps 
have not been included; there 15, however, 1he 
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modern eSollux. (pe, but preference is given 
to the non-luminous intra-red generator. 

In the ultra-violet section, the one remnant 
ol the early days of actinotherapy is the garbon- 
arc Apart from this, the equipment for both 
local and general treatment is of the electronic 
discharge-tube type, and naturally the Kromayer 
lamp 1s a self-contained unit. 

The gymnasium is fitted with the 
plinths for massage, but preference is given 
to modern mechanical devices, among which 
are the rowing machine and the bicycle, for 
the movement ol joints and limbs. 

The hydrotherapy section provides a large, 
specially designed teak bath for allowing under- 
water exercises In addition, provision 15 made 
for foam and aerated baths and for the needle 
spraj 

The whole departiment is decorated in an 

attractive colour scheme, all apparatus being 
of the same colour—a deep rich cream; this 
lends uniformity to the general appearance. 
* Finally, individual dressing-cubicles are pro- 
vided so that patients have privacy for dressing 
and undressing, even although treatment 
mainlyeon the group system. lt is an interest- 
ing point that patients do not mind having their 
treatment together, but strongly object to 
dressing and undressing in a common room. 

The Department is» stafted entirely by mem- 
bers of the Chartered Society ol Massage and 
Medical Gymnastics who have the recognized 
qualifications. 

If will thus be scen that all forms ol physio- 
therapy are provided in one section, the whole 
being in the nature of a compact unit. "There 
1» no doubt that this Phy siotherapy Department 
ol the new Westminster Hospifal marks a very 
great advance in Hospital practice, an advance 
which will, no doubt, be followed by others. 

wW. B 


usual 
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MANSION HOUSE MEETING IN SUPPORT OF EMPIRE RHEUMATISM 
COUNCIL s 


. 

Ata meeting held at the Mansion louse on 
April 28th, with the Lord Mayor presiding, a 
resolution was adopted urging the community 
to support the Empire Rheumatism Council 
with the means to carry ils alms to success 
The Duke of Gloucester, President of the Coun- 
cil, in an interesting speech, said that it was 
surely proof of the solid strength of the British 
race thA. in circum 
stances, they could give attention go-day lo a 


spite of discouraging 
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campaign intended to enlist their energies 
against the confmon enemy of hunfan happi- 
ness, the forces of destructive disease. The 
Empire Rheumatism Council had undertaken 
a task great importance, to seek out the 
causes ol rheumatic disease and, therelore, the 
means of its prevention. Ot sufferers from the 
disease there were, at a conservative estimate, 
over 1,000,000 adults and over 200,000 children 
in the United Kingdom. 


ol 
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Lord Horder said that the means Iôr apply- 
ing treatment in Great Britain. were sadly 
lacking and that they must, somehow and soon, 

.remedys this, because it was evident that, even 
though the incompletengss of knowledge of the 
causes of the disease handicapped progress, they 
already had to their hands systems of treatment 
which, if appled in the early stages and 
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. 
patiently pursued, would save the majority of 
sufferers from the curse of needkess pain and 
subsequent crippling disability. 

Sir Williame Willcox said that, in making 
their plans, the Council estimated that £500,000 
from the home country and the Empire would 
be sufficient for the seven years! term of the 
campaign. 


BRITISH RED CROSS SOCIETY CLINIC FOR RHEUMATISM : 


ANNUAL REPORT FOR 1938. . 


An examination of the annual report of this 
well.known Clinic shows that, during 1938, its 
many-sided activities were fully maintained 
The only factor which apparently prevents its 
even grealer service in the public welfare is the 
lack of accommodation, which is becoming 
even more acute The very long waiting lists, 
especially for women, were indeed responsible 
on several occasions for closing the doors for 
limited periods to new applicants for treatment. 
Steps were taken to overcome this difficulty by 
regulating treatment, so that the treatment 
rooms were not blocked by patients who were 
not receiving sufficient benefit or wh could 
be suitably treated elsewhere. 

During the year there was a total of 88,671 
attendances in the General Department, with 
133,760 "treatments, and in the Private Depart- 


ment a total of 7,881 attendances, with 10,098 
treatments. The selative proportion of men 
and women attending was substantially as 
before. It is noteworthy that there ig now a 
greater proportiom of patients suffering from 
the carlier manifestations of rheumatism, but 
there are still too many advanced cases lor 
whom treatment is likely to prove only pallia- 
tive and prolonged. Of the completed treat- 
ments in 2,199 cases the following interesting 
figures are given: Free from subjective symp- 
loms, 35.2 per cent. ; Definitely improved, 50.8 
per. cent. ; Unchanged, or only slightly im- 
proved, 130 per cent.; Worse, 1.0 per cent 
‘These figures are surely sufficient proof of the 
splendid work being carried out by the British 
Red Cross Society Clinic in the fight against 


rheumatism. 
e e. 


THE CLIMATE OF MADEIRA 


We have received a copy of a booklet entitled 
e The Climate of Madeira," which is issued by 
the local gowernment authorities of that delect- 
able island. Although this little work is a 
scientific exposition of the climatology of 
Madeira, even through the inremantic statistics 
which of necessity form much of its contents, 
there permeates a breath of the charm ol the 
island. 


. 
Among the many facts of interest to students 
ol climatology and to doctors who like to make 


an intelligent investigation of the climates to 
which they may feel inclined to send patients, 
is a detailed study f the meteorological cdh- 
ditions of the island with comparisons with 
other heafth resorts the climates of which are 
considered to be very good. It is impossible 
here to, give a detailed resumé of the informa- 
tion, but it may be said that the general im- 
pression given is that Madeira is the possessor 
ol an almost ideal climate and one which 
eminéntly suitable as a general health resort 
for many types of invalids. : 


1> 


.ST. MARYLEBQNE AND WESTERN GENERAL DISPENSARY 


The Annual Report fòr 1938 of this well- 
known Dispensary shows a small but steady 
growth The 
evening clinics continue to be very popular. The 


in most of the Departments. 


Physiotherapy Centre, where electrotherapy, 
massage, ultra-violet irradiation and breathing 
exercises arc given under medical supervision, 


appears to be meeting a real need. For 
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three months it was found necessary to double 
the working time of the assistant massceuse. 
In addition to old patients attending the 
Department, there weré 55 new patients (20 
children and 35 adults) for ultra-violet irradia- 
tion, and 93 new patients for other forms of 
physical therapy. The total number of treat- 
ments given was 3,413 (ultra-violet, 294; other 
treatments? 2,514). 


OF PHYSICAL MEDICINE 


May, 1939 


CONTEMPORARY PHYSICAL ' 


MEDICINE 


Abstracts from Recent Literature 


Short-Wave Treatment of Ulcer of the Bladder 

K. Feustel (Therap. d. Gegenwart, 1939, Ixxz, 
140) has treated 27 patients suflering 
ukeration of the bladder. Short waves were 
employed at intervals of two days, at a distance 
of 10 to 12 cm., for 15 to go minutes. Of 27 
cases, *7 were quite cured and 13 impr&-d, 
while 7 discontinued treatment. The average 
duration’ of treatment amounted to 2 to 3 
months, and represented 30 to 50 treatmerts. 
Only 5 of the cases were males ‘Three cases 
are described: 2 were women aged 45 and £7 
years respectively, and one was a girl aged 12 
years. 


from 


Reactions Following U-V Irradiation During 
M & B 693 Administrations 

R. Hallam (Bri. Med. Jour., 1939, i, $50) 
reports a case of a man, aged 25 years, who 
received a one-minute exposure to ullra-viclet 
light from a standard mercury-\apour lamp, at 
40 inches, back and front. Five days later Le 
suffered from what appeared to be ap extensive 
second-degree burn; his femperature was 102' 
F., and his pulse rate between go and 18. 
The whole of the skin of the face, was red, 
swollen and covered with brownish-black crust». 
T&e skin of the chest, abdemen and lower two- 
thirds of the back was acutely inflamed. The 
patient had been taking one tablet &| M & B 
693 three times daily for urethritis for lour days 
before the exposure to ultra-violet light. The 
author thinks that the man’s shin was" phe to- 
sensitized by some chemical reaction follow ng 
the use of M & B 693, and that the exposure 
to the dose of u-v light caused the imten.e 
reaction. The danger of exposure to strong sun- 
light or any form of artificial sunlight during tLe 
time th® drug 1s being taken is pointed out. 


Negative Galvanism in Hemorrhoids 

C. G. L. van Dyk (S. African Med. Jour., 
1939, xiii, 124) has treated 30 selected cases of 
hamorrhoids by negative galvanism. A gal- 
vanic current from the negative pole is intro- 
duced into the lumen of the hemorrhoid. This 
produces liberation of hydrogen gas, a disirte- 
gration of the blood with collapse of the intimal 
cells and deposition of the lamell&ted fibrin, 
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followed by shrinkage and contraction of the 
tissue. This method ol treatment was found 
cflicacious only in cases of internal hæmor- 
rhoids, non-protruding or protruding. The 
technique was as follows, and seems to have 
been suggested by Keesey, in 1934. The patient 
is placed in the left lateral position, the disper- 
sive electrode, thoroughly moistened is con- 
nected with the positive pole and placed under 
the patient’s left thigh, and the needle in the 
insulated handle is connected to the negative 


pole. The speculum is inserted to its full length 
and the needle electrode passed into the 
hemorrhoid, the current is then gradually 


eincreased to 4 milliamperes. If the needle point 
is in its right place, the current increases of its 
own accord to ro to 14 milliamperes, and this 
current, is passed for 10 to 12 minutes; it is 
then slowly decreased and the needle removed. 
The needle must be inserted before the current 
is switched on and removed before it is switched 
off, or otherwise there is a flanger ol burning. 
Weekly treatments were given. Out of 30 
patients, 25 were cured 


Rbysical Therapy in Children’s Diseases and 


Deformities 
H. Crawford (Med. jour. Austral$ 1939; 
xxvi, 182) discusses | massagee movements 
and the use ol physi¢al agents in dis- 
ease and deformity in children. Manipu- 


lations of all*kfnds may be given during 
massage in order to alter the local conditions. 
Movements may be active or passive, and may 
be forcibly carried out by the surgeon or by the 
mmsseur to break down adhesions or stretch 
tissues.  Physiotherapeutic apparatus are con- 
sidered to be qf minor importance. Diathermy 
is rarely needed in children's diseases. Infra- 
red irradiation is of great benefit in cases of 
poliomyelitis. "he heas cabinet cannot be used 
in children. In cases of detormity, breathing 
exercises are very important, and the parts can 
be stretched by some form of extension appara- 
tus. In cases of club foot, manipulation and 
support influence growth and stretch the con- 
tracted tissues. Forcible manipulations should 
be carried out regularly by the surgeon and 


Contd. at foot of next page, 
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SHORT-WAVE TREATMENT OF THE LOWER EXTREMITIES—contd. from p. 137 


e We must emphasize that a similar uniform distribution. of energy’ cannot. be 
achieved by using long-wave currents, Wowe leave the technically-com plicated method 
eof sulfaqueous diathermy out of the question. For this 18ason alone, the short-wave 
treatment of diseases of the lower extrengties, particularly vascular diseases, is the 


method of choice. 


Sum mary 
For the purpose of short-wave treatment of certain diseases of the lower extremities 
a homogeneous field would seem to be desirable, whether onc considers the heating 
* effect itself or other specific effects as being present. 
Fairly good uniform distribution of short-wave energy rfay be attained by en- 
ploving unequal electrode distances, or rather so-called wedge-electrodes of a certain 


shape. 


e 
The use of wedge-electrodes, which must hav precise fintensions, 1s theefose ad- 


visable for the purpose of uniform longitudinal short-wave heating of the extremities. 
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CONTEMPORARY PHYSICAL MEDICINE—ABSTRACTS—contd. from p. 145 


daily manipulations by the masseuse Paralysis» 
due to lead poisoning responds well to support 
and muscle re-education, combined with heat 
and massage. i*shoulé be remembered that 
healing should take place in the normal position 
in all cases of damaged muscles, absolute rest 
being indicated in the acute stage Movements 
should not be begun as long as they cause Pain 


d SHort-Wave Therapy in Skin Affections 

A. Prokoptchouk (abstr. Zeutrib d ges. 
Radiol., 1939, Xxix, *400) finds that short waves 
act very favourably on trophic ulcer, lichen 
ruber planus, eczema, sycsise pyodermic ery- 
thema nodosum, erythema induratum, neuro- 
dermatitis and sclerodermia The temperature 
of the skin was raised by 15° to 20°. In 
experimental syphilis, the chancre was sloweto 
develop, and its disappearance was accelerated 
alter 8 to 12 treatments, the, spirochaete no 
longer being found microscopically or histologi- 
cally. In white mice, the development ol cancer 
Was prevented. A : 


Short-Wave Therapy in Pulmonary Abscess 

W. Dicker (Foris. dei Roentgenol , 1939, hix, 
194) has treated 32 cases of abscess ol the lung, 
5 of which received treatment for from 1 to 4 
days only, and were excluded, leaving 27 cases: 
OL these, 19 were cured, 3 were distinctly im- 
proved, 2 recened only temporary benefit, 2 
died, and 1 was still under treatment. This 
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form of treatment is considered the best 
that can be adopted. The size and site of the 
abscess are unimportant, and multiple and 
bilateral abscesses can be treated successtully. 
The progngsis is bad il the abscess arises from 
a bronchiectasis I! "lung. gangrene has set in 
following the abscess, the treatment can still be 
employed, The treatment should be begun as 
early as possible and continued until all morbid 
changes have disappeared. Infiltrations aroumd 
the abscess are favourably influenced by the use 
of short waves Cure generally takes place by 
absorption, and toxic phenomena are not to be 
feared High lever, a feeble circulation and a 
bad general condition are not contraindications 
If an empyema of the pleura be associated with 
the abscess, the former should be evacuated. 


Influence of U-V-R on the Reticulocyte Count 

W Grunke and H. Frommelt (Klin. Wodh, 
1939, Avril, 453) employed ultra-violet irradiation 
during the winter months and noted it» eflect on 
the reticulocytes’ The doses were gradually 
increased up to 46 8 unit minutes (15 minutes’ 
radiation with the lamp 80 cm from the chest 
and back) Courses consisted of 10 radiations in 
a month. The number of reticulocytes increased, 
the highest value being reached after six irra- 
diattons, and then decreased in spite ol continue: 
uon ol irradiations * 


(Editdrial pages concluded on p. 148.) 
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, THE NEW 
WESTMINSTER HOSPITAL, LONDON 


OPENED BY THEIR MAJESTIES 
THE KING AND QUEEN 
APRIL 20th, 1939 


The Finest and most up-to-date Pe in Europe 


$ » 


THe splendid suite 
allocated for the 
Electro - Medical, 
Physical Medicine, 
and Remedial Exer- 
cise Departments 
has been completely 
equipped by the 
leading Hospital 
Contractors for this 
class of Equipment : 


e 
Cox-Cavendish 
Electrical Co. Ltd. 


46 Marylebone High St.,W 1. 


The illustratiof® 
shows one of the 
many Combined 
Treatment Tables as 
installed in — this 
famous hospital, 


| Maps by * A TRIUMPH OF BRITISH 
e Company. DESIGN AND WORKMANSHIP 


Physiotherapists, Medical Officers, Hospital Secretarles and others Interested are 
cordially Invite to apply for details of the ees installed which will be 
gladly furnishe 


COX - CAVENDISH ELECTRICAL CO. LTD. 
'Phone:] 46 MARYLEBONE HIGH ŞT., LONDON, W.1 [WELbeck 2885-7 


¿Specialists in Artificial Light, ifra: Red and every eee of Electro-Medical appliances. 
ESTABLISHED 25 YEA 
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The SOCIETY of PHYSIOTHERAPISTS 

A Further Lecture on Short Waves 
The lecture given by Dr Francis Bach to 

members of the Society, on 18th April, proved 

e of mu®h interest, and was greatly appreciated 
by those members andevisitors who were able 
to be present. Dr. Bach dealt with the scope 
ol physiotherapy generally in rheumatism, and 
indicated the réle of short-wave therapy in this 
disease, as well as its scope in other conditions. 

e We hope that this lecture will be published in 
a future issue of the Brihsh Journal of Physical 
Medicine. 

A second lecture has been arranged for 
Wednesday, 14th June, at 7 p.m., at the Royal 
Institute of Public Health and Hygiene (28, 
Portland Place, W.1). This lecture will be 
gven by Dr. L. G. H. Sarsfield, M.I.E.E., 
A.Inst.P., and will deal with '' The Theory ol 
Short Waves." 
to members *as the author of the series of 
papers on *'' Electro-Medical Apparatus: Its 
Character, Operation and Care," which hag 
been a feature of the British Journal of Physi- 
cal Medicine for some time. ‘The Executive 
Committee feels that they have been fortunate 
in securing the help and co-operation ® of Dr. 
Sarsfield for this lecture. Members are asked 
to take a note of its date and to make every 
effort to attend.. The £ommittee feels that 
members should avail themselves, if it is at all 
possible for them to do so, of the opportunity 
this lecture gives them of hearing the theory 
of short waves explained and demonstrated by 
Dr Sarsfield. Short-wave therapy is becoming 
tncreastngly used in this country for a variety 
of conditions, and physiotherapists must know 
its underlying principles in order to administer 
it efficiently. 

The fee for the lecture Will *be 3s., and non- 
member physiotherapists are invited to attend. 
As on the occasion of the first lecture, there 
will be some time afterwards for social dis- 
course, when refreshments will be served, *A 
formal notice of the lecture will be sent to 
members in London and the Home Counties, 
but it is hoped that some members at a longer 
distance may conveniently manage to attend. 
Physiotherapists who wish to attend this lecture 
are asked to advise the Honorary Secretary not 
later than Monday, rath June 

The next Supplement of the Society will be 
published and circulated to members with the 
June issue of this Journal. This will contain 
a report of the Executive Committee’s work 
during this year as well as the Accounts for the 
year ended 31st March, 1939. "The date of the 
Annual Meeting will alse be given. 


Dr. Sarsfield is already known ` 
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"REMATHERM" SHORT-WAVE 
THERAPY APPARATUS 


We have received an interesting leaflet de- 
scribing the ® Rematherm 250’ short-wave 
therapy unit, which utilizes the principle of 
electro-magnetic induction. The wave-length 
of this apparatus is 20 metres, and it is claimed 
that at this wave-length a higher percentage of 
useful output energy is secured and available 
for heating purposes, as the efficiency of the 
valve oscillator is greater. In practice the great 
advantage claimed for this apparatus is that 
the special cable applicator can be very simply 
and,quickly apalicœ tô the region to, be treated. 
The use of the clectro-magnetic feta and a 
flexible cable obviates necessity for the critical 
tuning adjustmerft of the apparatus and the 
careful selection and spacing of the electrodes. 
Various lengths of coil are supplied for the 
treatment of different regions of the body. With 
this method of cable applicators, too, movements 
of the patient's body during treatment do not 
throw the apparatus out of resonance. An in- 
teresting feature is the incorporation otf a 
Patient Output Meter, which gives a convenient 
and practical means of calculating cflective 
dosage The dosage supplied to the patient is 
readily governed, within wide minimal and 
maximal limits, by an Intensity Control device. 
While the short-wave current is being generated 
under corréct working conditions, a neon indi- 
cator glows and serves as a guide to the con- 
ditions of oscillation. As soon as oscillation 
ceases as’ a result of an unsuitable technique 
or unfavourable patignt load (or both), or owiag 
to mains failure or current fault within, the 
apparatuse the neon light goes out. Various 
safety devices are incorporated which ensure 
complete safety in operation, The metal case 
of the *apparatus acts as an effective screen, 
and loss by random leakage-radiation 15 
obviated. The mains input transformer is 
desigged for continuous working on A.C. mains 
of the usual voltages and periodicities, «but 
specral voltages and periodicities are available 
to order. The apparatus is readily transport- 
able. Full information and literature will be 
supplied on request to the manufacturers— 
Russell Electro-Medical, Ltd., 70o, Wigmore 
Street, London, W.: 


THE 


ConRECTION.—On page 122 of the April issue 
of this Journal, under the heading ‘“ Low 
Intensity Short-Waxe Therapy," the Address ol 
the new Oempany mentioned should have been 
17, Nottingham Street, London, W.1. 
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Chemotherapy and Physical Medicine 


by Dr. Albert €idinow on an ''Investigation into the Photo-Dynamic Action of 

Sulphanilamide Compounds." It 1s interesting to us because it deals with a 
subject of importance to those interested in actinology, namely the photo-sensitizing 
action ofgcertain drugs,*an@ it is impertant because it negatives the growing impression 
that the comparatively new, epoch-making drug, sulphanilamide, may not be used with 
impunity in conjunction ith ultra-violet light, or even in patients who may be exposed 
to strong sunlight. 

In our issue of November, 1937, we gave a digest of one of the first reports of a 
presumed photo-sensitivity to ultra-violet irradiation of patients taking sulphantlamide. 
The chief manifestation reported was a maculo-papular rash confined to the area of the 
body which had been exposed to ultra-violet light. 

Since then, various other reports have seemed to confirm this effect of sulphanila- 
mide. If true, such an effect would be unfortunate, ın view of the truly remarkable 
success obtained with drugs of the stlphanilamidg group during the past few years. 
Since Domagk, in 1935, made his now classical-discovery that prontosil protected from 
death mice which had received a lethal dose of the sireptococcus, hemolyticus, and so 
instituted a new era of chemotherapy, many remarkable applications have been found 
for drugs of the sulphonamide group. To mention only a*few, puerperal fever, 
pneumenia, meningitjs, and genorrhwa have, considering their previous resistance to 
treatment, shown an amazing response to this new therapy. Even in erysipelas, we 
must admit, sulphanilamide has prcved to beeeven more effective than ultra-violet 
irradiation. The complete story has not yet been told concerning the possibilities of 
tbis new chemotherapy, but, allowing for the over-optimism generally associatetl witit 
all new forms of therapy whigh give initially encouraging results, it is at feast estab- 
lished that sulphanilamide and éts associated compounds have made'a really outstand- 
ing contribution to our methods of combating infections. xd 

On the debit side, it must be admizted that there are some disadvantages associated 
with their use, namely toxic reactions éuch as sulphaemoglobinzemia, agranulocytosis, 
and hemolytic anemia. Therefore, we repeat, that if we must needs add a serious 
photo-sensitizing effect, this would be unfortunate. 

. Dr. Eidinow has therefore made an important addition to our knowledge of this 
new and fascinating subject, and one which, in view of «he already widespread and 
increasing use of the sulphanilamide drugs in every branch of medical practice, must 
be considered as of great moment. . . 

As we have pointed out before, ne:ther physical medicine nor Any other specialized 
type of therapy can be divorced from general therapeutics. Each may have its special 
uses and advantages in certain circumstances, but eaeh must be viewed in its true 
perspective and 1n its proper relationship to other branches of medicine. Physical 
medicine in the past, we have no dou^t. may have suffered in the opinion of some not 
acquainted with its intrinsic merits, by the suggestion that it is a thing apart. Actually 
physicab medicine is a highly practica! and valuable branch of therapeutics, and should 


e Contd. on p. 158 


() N page 150 of this issue there appears a highly interesting and important article e 
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INVESTIGATION INTO THE PHOTO-DYNAMIC 
ACTION OF SULPHANILAMIDE COMPOUNDS 


By ALBERT EIDINÓW, M.B., B.S.(Lomf.), M.R.C.S.(Eng.), L.R.C.P.(Lond.) 


Honorary Physician, thé St. John Clinic and Institute of Physical Medicine, Pimlico, 
and the Light Department of the Radium Institute. 


T has been suggested that the sulphanilamide group of drugs ect as photo-dynamic , 
sensitizers to the luminous rays of light. D. Broeq Rousseau 1935, has found 
that a 1-800 solution of mono-chlorhydrate sulphamido-azo henzine (Ci. Has Ns 

O: S) HCL—known as rubiozol—will destroy Sreptococci grown in broth after 
exposure to the sun for ten minutes. Toxic effects, especially dermatitis, have been 
shown in several instances to be associated with exposure to sunlight (Menville and 
Achinard?), 1937; Newman and Sharlit, 1937; Frank, 1937.) Recently Rimington 
and Hemmings (1938) have shown that the sulphanilamide drugs cause polyuria and 
increase the excretion of urinary and fecal porphyrins. They have isolated and 
identified the chemical nature of the porphyrins excreted in urine and fæces, and 
suggest that the relative proportion of serjes I and series III porphyrins may prove 
helpful in explaining idiosyncrasies and toxic reactions. It is known that porphyrins 
of series III are less photo-sensitive than porphyrins of series I, and the cases showing 
toxic reactions allied to light sensitizagion may be those in which the excretion of series I 
porphyrins are in excess. 


5 Clinical Investigation 


Twenty-two patients who were having treatment for toxic arthritis, etc., at the St. 
John Clinic and Institute for Physical Medicine, Pimlipo, S.W.1, were given two 
tablets of prontosil (Bayer) or two tablets of sulphonamide-P (Bflrroughs Wellcome 
and Co.) three times a day for ten days. Each patient had been taking 3.0 gm. of 
sulphonamide daily and in all 30.0 gm. were taken. During this period these patients 
were being exposed to (1) the tungsten-arc lamps for ten to fifteen minutes twice a 
week ; (2) thescarbon-arc lamp thirty to sixty minutes twice a week fand (3) the daylight 5 
lamp (Eidinow)&or ene hour twice a week. In addition tọ this they were all exposed to 
the natural sun and open air. No signs of skin inflammation were seen during this 
period, or later. Some patients complained of nausea and indigestion, and treatment 
had to be discontinued in two cases for this reason. “There was no other evidence ot 
light sensitization. When a circular area of skin, one inch in diameter, was exposed 
to the water-cooled mercury vapour lamp, the erythemal reaction was similar to that 
in other patients. e 


Tests in Vitro : 


Experiments were carried out to investigate the action of the sulphanilamide dvugs 
on (i):streptococci; and (2)ered blood-corpuscles. The added effect of exposure to 
light was observed. The photo-dynamic chemicals are known to have (1) a bactericidal 
action; and (2) a hzemolytic action of red blood-corpuscles, i.e., a solution of 1-50,000 
of eosin will produce these resulte when exposed to yellow-orange rays. .Each photo- 
sensitizer has a maximum action in a selected part of the spectrum, 1.e., haemato- 
porphyrin exerts its greatest action in the visible blue rays. The long ultra-violet 
rays from 4,000-3,300 Angstróm units also c@use a photo-dynamic effect. The photo- 
dynamic action can only take place in the presence of oxygen. Many of the sensitizers 
are inactivated by the presence of the more complex amigo-acids and proteins. 
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Bactericidal Action on Streptococci—Technique 
e e 

A culture of hæmolytic streptococci was grown in Hartley’s broth at 37° C. for 
48 hours. 100 c.mm. of tħe culture were added to (a) 50 c.c. of saline; and (bf so c.c 
of a 1-400 solution of sulphanilamide. 109,c.mm. each of susperfsion a and b were put 
into 10 c.c. of melted blood agar, the mixture being poured into a sterile Petri dish 
and put into the incubator for twenty-four hours. 100 c.c. each of suspension a ‘and b 
were each put into a quartz flask and glass flask of 200 c.c. capacity. The four flasks 
were attached to an electric motor and were simultaneously slowly rotated in front, 
of two quartz air-cooled vacuum mercury-vapour lamps, six inches distant. The 
mercury-vapour lamps were connected to a D.C. current of 210 volts and each lamp 
operated at 3.5 ampéres and 149 volts between the electrodes. The flasks were 
immersed in a bath *o$ cad tap water at 18° C., so as to keep them cool and ensure 
against xcessive heating from the ‘infra-red rays emitted by the lamps. At intervals 
of five minutes, 100 c.mm. of the suspensions a and b were removed from each flask 
and put into 10 c.c. of Melted blood agar. This was poured into a sterile Petri dish 
and incubated for 48 hours. 

The experiment was continued for thirty minutes exposure to the rays of the lamp. 

The number of colonies of streptococci which grew out after forty-eight hours’ 
incubation was counted. The results are recorded in Chart I. 

From these experiments it will be obser¥ed that the bactericidal action of the ultra- 
violet rays is inhibited and delayed in the presence of sulphanilamide drugs. These 
drugs are photo-sensitive inasmuch.as they are rapidly decomposed by exposure to 
ultra-violet rays emitted by the mercury-vapour lanfp through quartz. The short ultra- 
violet rays of from 3,300 Angstróm units to 2,500 Angstróm units act powerfully after 
two to three minutes. A 1-400 solution of sulphanilamide in water or in saline, shows 
a reddish-yellow tint and finally precipitates. Exposed through a glass flask which 
filters pff the ultra-violet rays from 3,300 Angstrom units, little visible decomposition 
is seen, but the bacteticidal action is slower than on a similar suspension of streptococci 
in saline. The ultra-violet rays of a wave-length longer than 3,300 Angstrom units 
transmitted through glass have a bactericidal action on the streptococci employed in 
ihese experiments. . . 

Spectroscopic examination of a 1-400 solution of prontosil or sulphamilamide put 
into a quartz cell 1.0 cm. thigk shows that prontosil strongly absorbs all rays of a 
wave-length of 3,350 Angstróm units. A similar solution irradiated in a quartz flask 
for three minutes shows that the absorption is greatly incteásed and ultra-violet rays 
shorter than 4,000 Angstrom unifs are not transmitted. A turbid solution also absorbs 
much luminous rays. (See photograph). 

Six different samples of the sulphanilamide drugs, as prepared by various firms of 
manufacturing chemists, were tested. - 


(1). Prontosil. (Bayer Products, Ltd.). 


€). Sulphonamide—P. (Burroughs Wellcome and Co.). 
(3). Soluseptasine. (May and Baker). : 


(4). Sulphanilamide. (Crookes). ° 
(5). Sulphanilyl glyc. (Crookes). 
(6). Streptocide. (Evans). r 


In each case the solution of 1-400 concentration gave similar results. The 
bactericidal action of sulphanilyl glycin appears to have a somewhat more powerful 
action. The suspension of 100 c.mm. bf streptococci in saline or sulphanilamide 
solution, when grown out in blood and melted agar gave a large growth, which was 
impossible to estimate, as well over 4,000 colonies were present. The bactericidal 
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A CHART NO. ı : 





Time after Exposure to Mercury- 
Vapour Lamp 





tion. 


20 
mins. 


25 
mins. 


30 
mins 


Before* 
Irradia- 


mins. | mins | mins 








5 10 15 | 


Number of colonies of streptococci 
which grew out from 100 c.mm. of 
suspension contained in 10 c.c. of— 


I Saline in quartz flask 
Saline in glass flask . 
Prontosil (Bayer) Ijo in m flask . 
Prontosil (Bayer) 1/400 in glass flask 
II Saline in quartz flask 
Saline in glass flask ... s T ^ 
Sulphonamide—p (Burroughs Wellcome) 
1/400 in quartz flask $3 z 
Sulphonamide (Burroughs Welicome) 
1/400 in glass flask . — i. 
III Saline in quartz flask 
Saline in glass flask . : zi 
Soluseptasine (May & Baker) 1fejoo in 
quartz flask ses B 2 
Soluseptasine (May & Baker 1/400 in 
glass flask ... , " E 
IV Saline in quartz flask 
Saline in glass flask . : a m 
Sulphanilamide (Crookes) 1/400 in quartz 
flask x 
Sulphanilamide (Crookes) ior in + glass 
. &ask . Ne Tm att 
V Saline ig quartz flask 
Saline in glass flask . . ise es 
Sulphanilyl Glyc. (Crookes) 1/400 in 
quartz flask o. si x 
Sulphanilyl Glyc. (Crookes) 1/400 in | 
glass flask ... ; A : ha 
VI Saline in quartz flask 
Saline in glass flask 
Streptocide (Evans) 1/400 in quartz flask 
Streptocide (Evans) 1/400 in, glass flask . 
VII Saline in quartz flask i M 
Saline in glass flask . 
M. & B. 693 (May, & Baker) 1/4,000 i in 
quartz flask . 
M. & B 693 (May & Baker) 1/4000 | in 
glass flask ... 
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* — more than 5,000 colonies of streptococci. . 


= 2—4 colonies of streptococci grew out in blood and agar melted plate. 
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SPECTROGRAPH. 


(1) Quartz Mercury-Vapour Lamp 10 secs. exposure. 
(2) Transmission. through 1.0 c.c, of a 1/400 solution of sulphanilanude in saline in a quariz, 


vessel. e 
* (3) Transmission through 1.0 c.c. of a 1/400 solution of sulbhanilamide after 3 minutes of ullra- 


violet irradiation. 


. 
* . 
actién was clearly defined? as a sterfte plate was seen after two or three days of incuba- 
tion. , These experiments indicate that the sulphanilamide drugs are decomposed by _/ 
ultra-violet rays, but do mot show a photo-dynamic action when tested on bacteria. 


Photo-Dynamic Action of Sulphanilamide on Red-Blood Corpuscles 


A similar series of experiments was carried out. A 1 per cent. suspensic. ot 
human red blood-corpuscles was made by centrifuging a sample of citrated blood, 
collecting the red corpuscles, washing them with saline and finally making a suspension 
of 1.0 c.c. in 100 c.c. of sterile saline. 50 c.c. of this suspension was mixed; with 50 c.c. 
of a 1-400 solution of sulphanilamide in saline. A similar preparation was made by 
mixing 50 c.c. of 1 per cent. suspension of red blaod-corpuscles with 3o cx. of sterile 
saline. 10 c.c. of the 0.5 per cent. suspension of red corpuscles in 1-800 sulplianilamide 
were put into (a) a quartz flask; and (b) a glass flask. 19 C.G. of the 0.5 per cent. 
suspension of red blood-corpuscles in saline were put into (a) a quartz flask; and (b) a 
glass flask. The four flasks were each attached to 1€ wheel of an electric motor and 
were stmultaneously exposed to the rays of two mercury-vapour lamps. The flasks 
were adequately cooled with water. The time taken for hemolysis of the corpuscles 
was observed. The suspension of red blood-eorpuscles in saline was hemolysed in 
fourteen to twenty minutes wheh exposed in a quartz flask. In the 1-800 sulphanilamide 
solutions, agglutinatign and precipitation of the corpuscles, but no hemolysts, wds 
observed when they were exposed in a quartz flask. * 

A much weaker effect was seen in the glass flask; turbidity’ suggested a faint 
coagulation after two hours of irradiation. The 0.5 per cent. saline suspension of blood 
corpuscles in the glass flasks showed no change after two hours of irradiation. 

It was, therefore, impossible to. demonstrate hzemolysis of red corpuscles with 
sulphanilamide, and tbere was no evidence of photo-dynamic action. 


Fizmo-Bactericidal Actiofi of Sulphanilamide on Streptococci 


Experiments were carried out to investigate the themo-bactericidal action of 
sulplfanilamide in vitro, before and after exposure to light. The haemo-bactericidal 
power was investigated according to the slide-cell technique described by A. E. Wright, 
L. Colebrook and E. J. Storer. n 

The irradiated sulphanilamide is decomposed after five minutes of irradiation 
and loses its bactericidal properties when treated in vitro. 

The sulphanilamide anti-streptococcal drugs are sensitisers to light inasmuch as 
they are rapidly decomposed on exposure to ultra-violet rays of a wave-length shorter 
than 300 Angstrom units. There ıs no evidence that these drugs have a photo-dynamic 
action,*but it appears that they strongly absorb some visible and long ultra-violet rays 

. e. 
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CHART NO. 2 ' 
. Dilution . 
1/20 1 100 1/500 








» 1 * Number of colonies of streptococci which grew 
out in each sf c.mm. of defibrinated Ruman 
blood 

eae 
2 (a) Number of colonies of streptococci which grew 
out in each 50 c.mm, of defibrinated human 

. blood containing sulphanilamide in a solution 
of 1/4,000 











(b) Number of colonies of streptococci which grew 
out in each 50 c.mm. of defibrinated human 
blood containing sulphanilamide in a solution 
of 1/8,000 





(c) Number of colonies of streptococci which grew 
e out in each so c.mm. of defibrinated human 
blood containing sulphanilamide in a solution 
of 1/16,000 







2001 











> 





containing irradiated sulphanilamide in a. 
e 


solution of 1/},000 2001 





(b) Number of colonies” vf streptococci which grew 
out in each 50 c.mm.'of human defibrinated 
blood containing "irradiated sulphanilamide in a 
solution of 1/8,000 





(c) Number of colonies of streptococci which grew 

out in each 50 c.mm. of human defibrinated 

P e blood containing irradiated sulphanilamide in a 
solution of 1/16,000 .. 





Numbef of ‘colonies of streptococci implanted 
with each 50 c.mm..of human defibrinated blood 25,000 
. 


and inhibit the direct bactericidal action of light by weakening the intensity of irradia- 
on. The irradiated solutions are decomposed and precipitate sulphur, and this solu- 
-ion is even more protective. The haemo-bactericidal action of sulphanilamide in uiro 
is destroyed by irradiation. E ia 


" Conclusion 


Local and general ultra-violet irradiation may be safely applied in combination 
with drugs of the sulphanilamide group. . 
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One of the major advances in medicine at the beginning of this century was the 
erecognition of the condition known as fibrositis ın which, following an outpouring of 
plasma, there 1s proliferation of fibroblasts and a small round-celled infiltration. Later, 
athere 4s organisation of the tissues, the fibrous tissue eontracting and becoming 
avascular, and structures in its neighbourhgod becoming pulled upon or strangled. 

Another theory put forward was that a small globule of fat became surrounded by 
a fibrous sheath. If tlfis theory be correct, injection into the globule of fat, or forcible 
crushing of the sheath by medical manipulation and deep massage would disrupt the 
sheath, releasing the fat globule and so relieving tension and pain. 

I have now examined and treated a very large number of cases suffering from the 
type of pain described, mostly chronic sufferers of several ye&rs’ standing and have 
cured the majority. I have picked out some of the old chronic cases attending the 
Electrical Department of St. Bartholomew’s Hospital who pave been treated for long 
periods without relief, and have secured marked temporary relief in all extepf one 
case of arthritis of the acromio-clavicular joints, and cure in a very large propprtion. 
It will be recognised that the chronic out-patient at a hospitaP is the most difficult type 
of all to cure. 

If a point is found which is tender both to deep palpation and to a faradic current, 
curecan be practically guaranteed. 

If à-mild faradic current does not cause pain, the amount of current should be 
continuously increased to the limit of the patient's tolerance. Often a heavy current 
will pick outs point of pain which a light or medium current will miss. This indicates 
that the lesion 1i$* deeply seated, three inches or mqre—below the body surface. In spite 
of this fact the farddjc sensitivity $ likely to be strictly localized to an area 3 inch or 
less in extent on the sktmsurface. Experience only can teach where the area of faradic 
sensitiveness may be — A^pain in the calf may be referred from an area adjacent to 
the lumbar vertabrze. , E 





In very many cases careful examination will shaw that the lesions are strictly 
bilateral. The points of faradic sensitiveness having been identified and marked with 
a skin pencil, treatment is instituted : 


The skin is sterilised with spirit and, at each marked point, a few drops of novo: 
Caine dre introduced under the skin A 10 c.c. syringe filled with a $ per cent, 
novocaine solution, and fitted with a blunted 23 inch serum needle, is now used. The 
blunt needle i$ forced through the anzesthetized spot orethe skin exactly at right angles 
to the skin surface. At, some point in its onward progress a sharp pain is caused, 
which often radiates to the site of the pain previously complained of. At and around 
this point half the contents of the syringe are-injected. The needle 1s then driven 
deeper, and usually about an inch deeper another and probably more painful spot 1s 
encountered. Here the syringe is emptied. With increased experience these spots 
can be almost invariably found. The joints, includihg vertebral joints in the neighboyr- 
hood, are manipulated, often to the accompaniment of sharp snaps as the fibrous 
tissue gives way, and the area is subjected to heavy deep massage in the course of 
which fibrous nodules can, usually be felt and broken up. Other forms of physical 
therapy, such as heating by infra-red rays or short-wave diathermy, are often used in 
addition. At this point, I may comment that short-wave diathermy is contra-indicated 
in cases of true neuritis as likely to increase the pain, and only athermic short waves 
can be used with advantage. This, to my mind, is a proof that these cases I am 
describing are not cases of true neuritis. 


Often one treatment is sufficient to renfove most or all of the pain, even if of verv 
long standing. Ifthe pain returns, treatment may have to be repeated severdi times. 
In the event of a recurrence of pain it will usually be fownd that the previously-injected 


*156 


OF PHYSICAL MEDICINE June, 1939 


THE NATURE AND TREATMENT OF CERTAIN | 
TYPES OF REFERRED PAIN 


By P. P. DALTON¢,M.R.C.S., L.R-C.P? . 
The Electrical Department, St. Bartholomew s Hospital. 


HE types of pain dealt with in this article are varied in nature. Most of them, 
are referred to,me for treatment as being some form of '' neuritis " such as 
acute or chronic sciatic neuritis, brachial neuritis, intercostal neuritis, neuralgia, 

radiculitis, etc. Most of the remaining cases are lumbago, lumbar pains, intractable 
headaches, ‘‘ rheumati&m¢” and even arthritis. Some cases may be accompanied by 
hvperaesthesia, paraesthesia, and even muscle wasting and Icss of tendon reflexes. 

The vast majority ofthe patients are of a ‘‘ rheumatic ’’ type, and their symptoms 
are often of long standing, although sometimes they are very acute, as in the case of 
an acute lumbago. They are very irresponsive to treatmerz by any ordinary means, 
and it may^ take many months of such treatment before even temporary relief is 
obtained. In my opinion they are probably mostly fibrositic in origin and correspond 
to the '' somatic" pains of Kellgren, who, however, is iaclined to deny even the 
existence of *' fibrositis." When properly ifvestigated and -dentified, they are usually 
very easy to cure either by injection of large quantities of 1 weak solution of a local 
anesthetic, by manipulation, or by a. combination of both. . 

For many years it has been known to medical electrolcgists that, in many cases 
of chronic ‘‘ neuralgia " or '' neuritis, careful examination with a very small 
exploring electrode through which a faradic or sinusoidal currentis flowing will reveal 
certain exquisitely sensitive local spots on the skin in the region of, or central to, the 
pain which can be picked out; ghese spots are so small that a ; inch electrode completely 
covers them. They dppear to be about the size of an ordinary safety-match head. Ifa 
needle, through which a very mild galvanic current is flowing, is driven through these 
spots at right angles to the skin surface, acute pain, often radiating along the area 
jn which the previous pain had been complained of, will usaally be elicited at a point 
Seep to the skin. If fhe needle is kept steady on that point, and a galvanig current of 
very small milliamperage is*passed for a short period, th» neuralgice pain is often 
permanently relieved. It has always been assumed that some small sensory nerve fibres 
conveying the pain have been destroyed by the electro-chfetiical action of the direct 
current, or alternatively that electro-chemical action close f the nerve has set up a 
very local counter-irritation. THe needle is covered, exceot at its tip, by a shellac 
varnish, so that no other tissue along its course is damaged. The current used is one 
capable of softening and destroying fibrous tissue. 

* For some vears past Professor Leriche has practised the injection of mild local 
anzesthetics around arthritic joints. He has found that the ocal relief of periarticular 
pain fas lasted much longer than would be expected from the use of a local anesthetic, 
that after each injection the period of relief tends to be ISager, and that eventually 
many cases are relieved more or less permanently. 

Kellgren has found that, in many cases of what he desc-ibes as ‘‘ somatic ” pain, 
there are points tender to palpation either inside the pafnful zrea or very often outside, 
and situated between the painful area and the spinal cord. Injection of these points 
with a local anzesthetic often abolishes the pain, temporarily or permanently. 

If, instead of trusting to the locating of places tencer to palpation, he had 
accurately identified such points by means of a faradic current, I think he would 
have found that his«proportion ®f successful results would have been very much greater. 
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spots are no longer sensitive to faradism, but that the use of a heavier current discovers 
less sensitive spots which had been 2reviously missed. 

To sum up, I have described certain types of acute, and more often chronic, pain” 
which may be relieved by ome or more af the following types of treatment : » 

(a) The passage of direct curren: which softens down and liquefies fibrous tissue.’ 

(b) The injection of large quantities Gf local anzesthetics at the site of the pain, 
a procedure which is eii to stretch and disrupt fibrous tissue.* 

(Here I must interpolate my fixed opinion that, in many of these cases, a vicious 
circle is established, namely pain cacs:‘ng muscular spasm and muscular spasm causing 
pain. In most of these cases intense local spasm can be detected. The local anzesthetic 
temporarily relieves tl&e pain, and consequently the spasm, and breaks the vicious 
circle as well as possibly stretching the Abrous tissue). 

(c) Manipulation of the joints which stretches and snaps the fibrous bands uniting 
the jeints and strangling the nerves.» 

(c) Deep massage which tears apart overlapping planes of muscle tissue, 
disrupting fibrous adhesiens which bind them together. 

(e) The application of heat which softens fibrous tissue. 

Each of the forms of therapy eTective in curing these pains has the power of 
destroying or disrupting fibrous tissac. Can one possibly doubt that these lesions are 
usually caused by new formation or fibrous tissue, or ‘ Rane usually secondary to 
a septic focus in the body, but prodzbly also capable of resulting from a local chill. 
trauma, metabolic fault, or disuse or postural deformity ? Most of these cases have 
palpable fibrous nodules, and bands 3° fibrous tissue or adhesions, and I believe that 
the pain is caused by reflex irritation 5? nerves adjacent to the nodules, local spasm of 
muscles induced by inflammation and pain caused by pressure on these nodules or 
bands, or strangulation of nerves by the adhesions. 

Apart from this direct caugation ky fibrous tissue formation, there is also, I believe, 

another and indirect action. Some w these cases show other *symptoms than pain. 
There may be numbness, tingling, wasting or disorders of the circulation in the affected 
limb. These I believe are caused Ey some agent, the nature of which is unknown to 
me, although again the cause may be srangulatign of a part of the sympathetic nervous 
system. To confirm this opinion I shail mention two conditions : 
e (1) Fibrous adhesions binding :ogether the cervical vertebra are very common 
. indeed, giving rise to such symptoms as chronic severe occipital, frontal aed temporal 
headaches, and so-called brachial ne.ritis.. Manipulation of the neck in tleese cases is of 
great value and is very frequently practised by phy siotherapy, practitioners. In some 
cases, if careful observation be carried cut, during the manipulation the pupil of one eye 
may be seen suddenly to dilate, there may be one-sided flushing of the face, or both 
signs may appear at once. It i$ cbvi ious that there has been some action on the 
sympathetic nervous system. 

(2) I have cured very many“ cases of primary dysmenorrhoea in virgins and 
nulliparee by manipulation ‘of the lumbo-sacral spine andgsacro-iliac joints. In every 
case Ihave been surprised to find thet, in spite of the tender age of the patients, there 
have been widespread adhesions bz stweeh- the spinal vertepree and in the sacro-iliac 
joints. Whenever I hear these adhesións: ‘snapping, I am practieally certain that the 
patient will be cured of her dysmenorrhcea. I do not hear the snap, I can be 
moderately cerfain that on examination J will "E a causative cervicitis. 

This causation of dysmenorrhcea by,the formation of joint adhesions and the cure 
of the complaint by the breaking down of adhesions, can, I contend, only occur through 
the action of the sympathetic nervcus system. 

Space does not permit of the descr ption of more than a very few illustrative cases : 

Case 1 A man of 7o referred go me 7 a neurologist as a case of chronic sciatic neuritis; 
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He had had a very severe attack of acute sciatica two to three years ago. Ever since then he had 
chronic pain down his thigh and calf. Four tender points were picked out by faradism on his 
buttock and sacro-iliac region These were injected to a depth of about 2 inches with a } per cent. 
nov ocaige solution, and his sacro-iliac joints were manipulated. ^ 'phere was immediate relief of 
"pain. When I saw him again, 48 hours later, he said that the pain was practically gone. Three 
mild short-wave diathermic treatments removed the pain completely. 

Case 2. A lady with general fibrositis had intense pain in the region of her right elbow with 
marked weaknéss in gripping and wringing movements. Tender points were isolated by palpa- 
tion and faradism, and injected. "There was a reaction of pain a few hours later (this often 

happens) Following this, there was very marked relicf of pain and increase of power, and she 
was able to do work which she had been unable to do for six months, past. The elbow is still 
improving without further treatment. ° 

Case 3. A young man of 28 was suddenly attacked by typical acute “ Jumbago." After a 
fortnight there was no relief of pain. On examination, three spots pensitive to palpation and 
faradism were found on either side of the spine in the fosto- vertebral angle. These were irfjected 
and the spine manipulated, and he was told to get off the couch and touch his toes.» This he did 
without pain or effort. There was no return of pain, but a slight, tenderness remained; which 
disappeared after a few days of inductothermy and massage. 

Case 4. A hospital patient who had been attending as an out-patient for seven years was 
examined. He complained of severe pain in the region of his shoulder-joint. He could not lie 
on the affected side. Points tender to palpation and faradism were found deep to the trapezius 
muscle and close to the second, third and seventh cervical vertebrae. A combination of injection 
and manipulation, given on four occasions, cle&red up his pains. 

Case 5. A middle-aged man, seen in consultation with a general practitioner, had had very 
severe lumbago for several weeks, After being injected and manipulated he got off the couch, 
touched his toes, and said he felt ‘‘ like a two-y ear-old."' 

Case 6. It is stated that in Paget's discase the most distressing symptom ‘is the intractable 
backache “ for which little or nothing can be done " Recently a gentleman of 73 years of age, 
with a very advanced Paget's disease, was sent to me. Sixteenepoints, cight symmetrically placed 
on either side of tfe lowdt dorsal and lumbar spine and along the sacro-iliac joint and crest of 
the ilium were identified by faradism and injected. Immediate complete relief of pain» lasting 
five days was obtained, and he was able to enjoy a seven-mile brisk wall. There was then some 
return of pain and he was re-injected with the same result. At the time of writing this article 
there has been no further return of pain. ‘Going on previous experience of arthritic spines, I anti- 
cipate, after a longer interval, a return of pain, which should again disappear on injection. Aftor 
this has becugred several times, the relicf should be very prolonged or f'ermanent. R 

To prevegt recurrences it 1s of course necessary to ttack down and deal with any 
septic focus. Many cases are women of about menopausal age with pains in the 
shoulder-girdle or arms. * Im practically all such cases examination will show a cervical 
erosion which must be dealt with by general pelvic, followed by cervical, diathermy. 

My general conclusion is that true chronic neurftis of any kind is a rare condition, 
and cases which appear to be such are usually cases of referred pain caused by a 
fibrositic lesion which can be identified By a faradic eurrent and dealt with by novocaine 
injections. The results of treatment in these cases, and in others in which I assume the 
pain to be referred from fibrBsitic deposits, are almost invariably very satisfactory. 
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in many cases be used as an adjunct to oiber forms of treatment, while, conversely, 
other forms of treatment, such as drug therapy, can often be employed with advantage 
as a useful supporting measure to physiothgrapy. If every specialist and general 
practitioner had realized this fact, what a different story might have been told concern- 
ing the progress of physical medicine in this country. Only by the harmonious and 
balanced co-operation of all branches of the healing art can the optimal results be 
obtained for suffering humanity. : 
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THE "AERATONE" THERAPEUTI BATH 


By PROFESSOR WILLIAM CLIVER, B.Sc., A.M.LC.E., F.R.S.E. , 
University of, Edinburgh 5 


. 

HE treatment of rheumatic aad muscular troubles, nervoüs disorders, skin 
diseases and heart troubles by means of medical baths is an age-long practice, 
and many types of bath have been invented to increase the power and efficiency 

of the treatment. The Aeratone ” bath adds yet another type to the long list already 
available to the medical profession. Its chief claim to consideration is that, although 
only well-known hydraulic principles are made use of, these are applied in a novel 
way 1o produce a bath whose chief*-haracteristics are simplicity, safety in use, and 
increased power and effectiveness in we treatment of a wide range of ailments. 

The **Aeratone" bash developed out of research work in the field of hydraulics 
carried out by the writer in the course of his professional work, and a chance word 
dropped by a friend who had been undergoing treatment for heart trouble at a Contin- 
ental Spa. An association of ideas .ec to the development of a bath which, at the 
preliminary trials, gave promise of keing a luxury bath of a rather unique type, but 
hardly gave any indication of its power as a curative agency. The curative and tonic 
values of the bath gradually became apparent as a result of demonstrations given to 
some of the writer's medical colleagues n the University of Edinburgh, and research 
work extending over a year, carried ou: on behalf of some of the senior Edinburgh 
physicians on various types of patient. confirmed that the “ Aeratone " bath treatmen. 
represented a substantial advance in he field of hydrotherapeutics. 

Although some three theusand five hundred treatments Have been given and 
much valuable data has been accumtla ed, a great deal of coftrolleti research work 
remains to be done in, order toexplore fully the possibilities of this new form of treat- 
ment. The preliminary work, however, shows conclusively that there has been placed 
at the disposal of the medical profession a very potent piece of apparatus which opens 
up a promising field of treatnfent fo" such stubborn complaints as rheumatism, 
fabrositis, arthritis, negrritis, sciatica, lumbago and muscular troubles, as well as cases 
of mental depression, lethargy and high blood-pressure. f e 

e. "oo 
Descripion of Apparatus 


. . 
The '* Aeratone'' Therapeutic Bath comprises three pieces of equipment : (a) the bath, 
(b) the control desk and (c) the am cCmpressor. 
(a) The bath consists of an outer vertical water-tight cylinder, open at the top, 
and an inner concentric open-ended, cy inder, the latter forming the treatment chamber 


and entered by means of a removable ladder. The treatment chamber is provided with | 


a perforated floor plate carrying a perzorated adjustable stool upon which the patient 
sits sd that the shoulders are level with the top edge of the inner cylinder. The central 
air-diffuser is mounted below the pecor:ted floor plate. eThe outer air-diffuser and 
the hot-water diffuser are disposed rcund the bottom of the arfnular space between 
the wall of the treatment chamber and the outer cylinder. A substantial emptying 
valve is provided .for rapidly empty:ng the bath as well as an overflow orifice. 
The bath is of welded and polished sta nless steel construction throughout, presenting 
a smooth and easily cleaned surface wi:h no corners and in line with modern hygienic 
ideas. P 

(b)* The control desk, fabricated in welded and polished stainless steel tubing 
and angles, carries polished bakelite parcels on which are mounted the following gauges 
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and valves: (1) a dial thermomefer, (2) an air-pressure gauge, (3) a hot-water valve, 
«(4) a cold-water valve, (5) a cold-spray valve, (6) a valve controlling the central air, and 
(7) a valve controlling the surround air. . 

. (cf The air compressor is of the sliding-vane blower type and 1s driven through 
P a tex-rope drive by an 


y. steer electric motor. The 









© ax deem ie a compressed air passes 

9 = CES Ee through a non-return 

5 tee | Trad zz ama valve into a small 

j VON MEN OEE e i Dey. balancing air receiver 
i: P | jj pp pA k *ind thence to the bath. 

em Fi | 4x Me The equipment in- 


£łudes an  air-inlet 
silencer, an đir dutlet 
silencer, a Safety valve 
e and an air filter. The 
electric motor is started 
and stopped by means 
of an automatic self- 
acting starter actuated 
by a pressure regulator 
connected to the air 
receiver. After the 
main supply switch to 
the motor is closed, 
complete control of the 
motor is obtained by 
the operation of the air 
valves at the *tontrol 
desk. There are, there- 
fore, no electrical con- 
nections near the bath 
and consequently ere 
tire absence of danger 
from electric shock, 
either to the patient or 
to the attendant. 
It should be noted 
that there are no 
Plan View of “ Aeratone " Therapeutic Bath. mechanical moving 
r parts in the bath—only 
air and water—and every cage has been exercised to provide a smooth, rounded design 
throughout so that patients can be encouraged to move about freely in the treatment 
chamber without danger tq themselves. . 





















































Operation 

The bath being simple to operate, requires no special technical knowledge or skill 
and the bath attendant soon actyuires the necessary experience to apply*the prescribed 
form of treatment for the different types of patient. Complete control of the conditions 
inside the bath is effected from the control desk, and the temperature and weight of 
vibrating hydraulic massage can be varied fo suit the patient. 

The bath is filled with water at the desired temperature to a level of about six 
inches- below the top edge of the treatment chamber. he patient is then introduced 
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and seated comfortably on the adjustable stool in the*treatment chamber. The patient's 
shoulders should be level with the top edge of the treatment chamber. The water level, 
will now have risen about four inches, due to displacement by the patient’s body. 
The surround air . . T ° 
valve is now gradually , . ~ 
opened and air enters 
the water contained in 
the annular space be- . 
tween the walls of the | 
treatment chamber and, | 
the main bath vessel. * 
The effect of this air 1s 22 H : 
to reduce the density’ wea d | : 
of the water in the j NM i 
annulüs relative to the 4 ee el NAT 
water in the treatment s am a 


chamber and, as these |= 














two liquids are in 
direct contact under 
the bottom edge of the 
inner cylinder, the 
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heavier liquid in the Sunk Type “ Aeralone " Therapeutic Bath Installation. 
* 





“ Aeralone " Therapeutic Bath Iustqllation, Control Desk for “ Aeratone " Therapeulic 
‘showing patient undergoing treatment. Bath. 
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treatment chamber presses down under the inner cylinder and pushes the lighter liquid 
ypwards until 1t pours over the top edge of the inner cylinder in a cascade into the 
treatment chamber, forming a continuous downward flow in the treatment chamber 
during «he whoje period of the treatment. M 

The central air-valve is now gradually qpened and air bubbles enter the treatment 
chamber from the air diffuser situated below the perforated floor plate. These bubbles 
form an ascending stredm struggling vigorously upwards against the retarding down- 
ward flow of water from the annulus. This struggle causes the air bubbles to vibrate 
as they pass upwards, continually striking and rebounding from the surface of the 
patient's body. As each bubble comes in contact with the skin, a quantity of water is 
pushed away from the skin and on the rebound the water rushef back to.fill the space 
left by the rebounding bubble, causing a slight depression of the skin at the point of 
contact. When it is realized that each bubble, during its ascent through the treatment 
chamber, comes in contact with the patient's skin fnany times and that there i$ a Yast 
number of bubbles steadily ascending throughout the period of treatment, *some idea 
is gained of the extent and character of the vibrating hydraulie massage being applied 
to all parts of the patient's body simultaneously under relatively constant temperature 
conditions. Since the patient is sitting upright in the bath, the application of this 
massage 1s in general at right angles to the vertical axis and the patient is therefore 
exerting no fatiguing muscular reaction, but 1s, in effect, in a condition of complete 
and pleasant relaxation. The upward flow,of bubbles and the downward flow of water 
gives the patient a sense of lightness which encourages freedom of movement, a very 
valuable characteristic, especially in the treatment of arthritis. During the period of 
treatment the muscles of the body are in a state"of gentle vibration while the blood 
circulation is simulated to a high degree. At the termination of a treatment, which 
lasts from fifteen to twenty-five minutes, depending on the patient, it will be found 
that the skin condition’appears to be unchanged and theresis no redness similar to that 
resulting from infmersitn in a still hot bath at the same temperature. In fact the 
patient comes out of the bath feeling stimulated and energized, while he experfences 
a pleasant internal glow which persists for hours and which may be termed a circulation 
glow. In some cases this glow has pereisted for twenty-four hours. 

It 1s too early yet to judge of the permanency of the effects of treatment in the 
'* 'Aeratone"' Bath, but, from the evidence so far available, the affects seem to persiste 
for months after the termination of a course of treatment. Jndeed, in many of the cascs 
tested, improvement continues long after the baths have been stopped. 

It is difficult to convey adequately in print the effects and sensations experienced 
during treatment in the bath, but it is universally agreed that the treatment is very 
pleasant, and patients look forward with keen anticipation to subsequent treatments. 

Field of Application 
As already indicated, the field of application for,this new bath is very wide and; 
although a considerable amount of research work has been done, this research work 
has been mainly confined to rheumatism and allied complaints. There 1s every reason 
to believe that many other ailments outside the rheumatic field will respond to the 
“ Aeratone”’ treatment. This belief is based ‘on a number of snap trials made during 
the course of the reseafthes. For instance, a case of extensive oedema in an elderly man 
whose legs were very swollen responded to one treatment, and the legs were reduced 
to a practically normal conditiom after twenty minutes’ treatment, the water tempera- 
ture being about 100° F. This particular patient also experienced considerable kidney 
stimulation, a condition which has been noted in other elderly patients. Another 
interesting case was that of a middle-aged woman suffering from urticaria which 
caused widespread irritation and loss of sleep. This case had defied ordinary méthods 
of treatment and could only be kept in check by relativeby frequent applications of an- 
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ointment. Two treatments in the bath, at intervals 6f two weeks, resulted in an entire 
absence of*the former irritation, and no further applications of the ointment have beens 
necessary. Strains and sprains arising from athletic activities have received a certain 
amount of attention and fhe results obtained have proved very encouraging. For, 
instance, a case of severe ankle strain in which the ankle was very swollen as a result 
of a football injury responded to a treatment daily for five days, the man being able to 
play on the following Saturday ; according to a Press notice, he showed no signs of 
his former week's injury. This injury, at the time of its occurrence, was expected to 
keep the man off the field'for at least three weeks. Another case treated was of a some- 
what more severe character and the doctor's report is given below in full : 
s * On Nbvember rof I examined Mr. H. L., who has sustained a recurrence of a football 
injury which has incapacitated him for a month, during which time he has had a course of 


Teassage and diathernty. . e 


.' Or examination I found that he had apparently torn some of the fibres of his left ham- 
string muscles. There Was great tenderness at a point on the posterior aspect of the limb, at 
the junction of the upper and middle thirds, With the knee extended, flexion of the thigh 
on the body was extremely painful, and the patient, on stooping with the knees extended, 
could barely reach a point two inches below the knee. 


“Mr. H. L. was given a course of the new ‘ Aeratone ' Therapeutic Bath treatment, and 
. o . . . . 
two administrations were given daily. 


“ Four days later there was a marked improvement, and on the 18th* all traces of pain had 
[4 


disappeared. . 
" The legs could be flexed and extended fully and equally, and there was a complete 
absence ot local tenderness. , . 


* The result was remarkably good, and in my experience much bettét than might have 
beef obtained by massage and? similar therapeutic measures. 


* As the injury is one which is apt to recur under conditions ‘of severe physical strain, I 
have advised Mr. H. L. to refrain from playing f8otball till after Christmas.” 


e This man played the day following Christmas without any recurrence oof the 
trouble and has played regularly since that time. Ordinarily, as the dogtor pointed 
out, an injury of this character yisually means an absence from play for a, whole season. 
Reverting to the question of permanance of the effects of '* Aeratone ” treatment, 

the following medical report may be of interest ; i 
* This is to certify that I havea examined Mr. H. S., aged 43, on the 16th of August, 1938. 
“ He gave a history of rheumatism affecting the feet and legs for more than two years. 
He had fad treatment at Buxton pon two different occasions with considerable benefit, but 
e the ankles were still very stif, and the 2nd, 3rd and 4th toes of both feet were very nearly 
fixed in the hyperflexed position, the metatarso-phalangeal j8ints also were very painful and 
stiff, especially on the dorsal aspects. There were no other signs of rheumatism and no fibro- 
sitis. He was 11 st. 13 lbs. and was feeling only fairly fit on “account of the fact that he was 
never completely free of pain when he was on his feet, and in consequence could only walk 

about half-a-mile at a time. i 

“ He has had an ‘ Aeratone ’ bath daily, each bath being of only a quarter of an hour’s 
duration. During the bath he manipulated his toes both voluntarily and passively with his 
hands. I saw him again to-day, the 22nd 4ugust, and found that in the interval he had been 
able,to walk much further without pain. On Saturday, 2oth August, he had actually walked 
7 miles in all without difficulty. He was looking a fitter man, had a good colour, and had a 
distinctly brighter* and happier? appearance This greater feeling of well-being I would attri- 
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bute to the greater freedom from phin and to the greater ability to take healthy exercise and 

e also to the tonic effect of the bath. The ankles were distinctly suppler than they had been 
and there was greater active mobility of the toes. Passively, the metatarso-phalangeal joints 

* could be moved more freely and could actually be pulled out Ximost to the straight position. 
It will probably také a long time, if ever thi can be done, to attain full flexion of the toes.” 


The following imptovements are definite: (1) The metatarso-phalangeal joints are 
less painful. (2) The dorsum of the foot is no longer painful when walking. (3) The 
ankle joints are suppler. : 


The writer interviewed this man on the 3rd of April, about seven months after the 
completion of his treatment, and found that his condition hadeactually improved, and 
that he had put on a stone in weight and expressed himself, as indeed he looked, very 
fit indeed. It is interesting to note that, prior to hys “ Aeratono’* treatment, this man 
had to be driven by car to and from his work, whereas he now takes pleasure in walking 
there and back and is now as active in his movements as his business colleagues.. 

The following report gives in general terms the views of a senior Edinburgh 
physician as addressed to one of his London colleagues, and is interesting in that it 
gives an indication of some of the ailments tested under the supervision of one who 
has made a careful study of the '* Aeratone " treatment : 


“ I have been much impressed with the effect of the * Aeratone " Bath. Between threc and 
four hundred immersions altogether have Been given to patients of mine. This has given me 
an opportunity of Studying different types of conditions as affected by the bath. Fibrositis, 
panniculitis, monarticular and multiple arthritis, sci&tica, lumbago, chronic constipation, even 
mental depression and lethargy, and raised blood-pressure in elderly people—such are the cases 
that have been treated. 


“ The effect of the bath is to cause an alternate suction &nd pressure upon the skin all ove: 
the body. This alternate suction and pressure seems to have the effect of increasing the 
peripheral circulation as well as relaxing the arterioles, and so reducing high blood-pressure ; 
of relaxing muscle spasm, and so diminishing pain in certain acute cases; of giving the patient 
a general feeling of well-being, almost of enjoyment, and of causing slight diuresis and 

e impzoving bowel elimination. It increases the action of the skin, but the diaphoretic effect 
need not be great. id 

“ At no *ime'have I observed a tendency to faint after éhe bath. Indeed, the heart appears 

to have been stimulated qs a result of it, 


‘“ If desired, the heat of the bath can be regulated. , Each patient is treated according to 
his or her requirements, as to heat of the bath and length of time of immersion. Patients 
should be advised by their medical men as to movements while in the bath (if these are per- 
mitted at all), similar to what is suggested in immersiqn in other baths of a hydrotherapeutic 
nature. . 

“I think that this bath"is an improvement on all the others that I have known on 
account of its stimulating rather than depressing effect, and of the fact that the patlent 1s 
not hit or beaten by fhe acfion of air and water, so that there can be no injury. 


“ I am of the opinion that the bath has been tried out sufficiently long now to make one 
confident that it is, as I say, an, advance on other hydrotherapeutic measures.” 


Although relatively a new-comer to the field of hydrotherapeutics, the ‘‘Aeratone’’ 
bath is being installed in many different institutions, where it will be used primarily 
as a curative agency, though its general tonic effects should not be overlooked. Asa 
*' keep fit "" adjunct, it should be of service in public baths, while athletes of ¥arious 
types will find in it a means of keeping the joints and muscles free and supple. ; 
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SOME EXAMPLES OF DIATHERMY AND 
SHQRT-WAVE APPARATUS 


By L. G. H. Sarsrietp, D.Sc., M.I.E.E., A.Ifst.P. 
Hon. Consulting Radiological Engineer to University Gollege Hospital. 


Continuing the Series of Papers on 


ELECTRO-MEDICAL APPARATUS : ITS CHARACTER, OPERATION AND 


. . CARE: PART Il. No. 10 


ward or two must be given on the use of coil, or cable ‘‘ electrodes ” with high- 

* frequency currepts. In this technique the current passes from the generator 

through a cable which is formed into a coil or loop to encircle or lie upon the region 
io be treated. 

With this arrangement there is at the shortest wave-lengths a combination of a 

condenser-electric field with an electro-magnetic field, but the effects of the latter are 

generally predominant. To deal first with the condenser effect of the coil, it should be 


B EFORE considering the detagls of some diathermy and short-wave machines, a 


+. Ss 


. B n e 


Jo machine 


Fig. 146 (above).—Two ways of using cable tn short-wave 
work, e 





© Fig. 147 (right),—Magnetic field within a coiled cable cule 
indicated byedotied lines. 
e 


noted that, at the very high frequency of the current, the turns of the coil, although 
they are formed of a continuous gonducting cable, behave to some degree as condenser 
plates. If, for example, the coil is helical, as shown in Fig. 146a, the turns form a 
number of condensers in series and a weak condenser-field threads the coil. If, how- 
ever, the coil is a spiral or ** pancake ” as shown in Fig. 146b, the condenser field 
between turn and turn has little effect on the patient. 


The major effect of the cable arrangement is due to the magnetic field set up within 
and Around the coil. This field, produced by induction in the manner explained in an 
earlier paper,* is illustrated in Fig. 147. It gives rise «o eddy currents (or vortex 
currents) in the conducting tissue. These eddy currents are lcal currents in small 
closed electric circuits formed in the tissue and in the electrolytic fluids comprising the 
organic substances in the field. An attempt is made in Fig. 148 to give an impression 
of how the eddy currents might be distributed through the substance in the field. The 
eddy currents produce heating. The currents, and consequently the heating effects, 
are greater in the regions of comparatively high conductivity than in the bony and fattv 
parts. . 


*B.J P.M., 1937.* Vol. 12, page 11, May. 
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Fig, 148 (lefl).—Eddy currents produced in conducting matcrial by a magnetic field set up* by a 
coiled cable. The eddy currents are indicaled by zmall arrowed rings. 
Fig. 149 (right).—Condenser electrodes and cable connected to short-wave machine. 


Many short-wave machines are designed to be ased for either condenser electrodes 
or the cable technique. It will be appreciated that, whereas in the condenser electrode 
arrangement two leads terminating in some form of condenser plate are used, with the 
coil arrangement one cable forming a closed electric circuit is used (Fig. 149). 


A Low-Power High-Frequency Generator . 

A simple circuit for a low-power high-frequenzy generator is shown in Fig. 150. 
This circuit, used in the apparatus illustrated in Fiz. 151, comprises a main induction 
coil (2) arranged to be'supplied through a two-way switcle (1) at approximately 100 or 
200 volts. In thi$ appafatus, made by Messrs. Elecro-Medical Supplies, Ltd., the coil 
may be supplied with alternating or direct current. The device operates on the fafniliar 
principle that, when a current passes through the coil, a magnetic field is set up in the 
core (4) which attracts an armature en the 
trembler spring of the contact breaker (5). 
The atttaction of the trembler spring arma- 
ture opens the contacts, the current ceases to 
flow and the ntagn’etism of the core is lost, 
so that the spring returng and the circuit is - 


A Y meme, 





7 
7 
T d 
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Cy 
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Fig. igo (above)—Circuit of small high frequency 
apparatus made by Electro-Medical Supplies, Ltd. 

Fig. 151 (right).—Ouiside view of High-Frequency 
Generator (Electro-Medical Supplies, Ltd.). 
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made again at the contact breaker. The high-frequency current resulting from this 
action passes through the primary winding of the resonator transformer (6) by way of 
condensers (7) having values between 0.08 and 0.2 microfarads. 

Underneath the primary winding is a secondary winding (8) which transforms the 
voltage up to about 15,000 volts. One egd:of this is connectedeto the electrode grip, 
and the whole is housed in an insulating handle. 

A small mica condenser (9) inserted between the primary and eecontlary windings 
completely isolates the secondary (patient) circuit from the mains and the arrangement 
is shock free. d ; : 
. The output may be regulated by adjusting the contact breaker screw; the nearer 
they are together the gfeater the output. ; 


A Leng-Wave Spark-Difithérmy Set e 

This apparatus, the Thermoset Senior, also a product of Messrs. Electro-Medical 
Supplies, Ltd., 1s illustrated in Fig. 152. The diagram of connections is seen in Fig. 
153. The Thermoset comprises a main transformer with tappings on the primary to 
accommodate various supply voltages between 100 and 250. The secondary, wound 
for 3,000 volts, is connected through the tungsten-faced spark gaps to the oscillator 
coil, which forms the primary of the high-frequency transformer. Across the main 
transformer secondary is a condenser formjng part of the oscillating circuit. The 
oscillator coil is of diameter large enough for the resonator coil, i.e., the secondary of 
the high-frequency transformer, to be pst, " 
mounted within it. This is attachéd to a j 
handle which permits it to be turned so 
that the axis of the oscillator and resonator 
coils may lie either in the sarfie plane, or at 
90? tq each other. In the latter position, 
corresponding to th& indication ‘O ° on 
ihe control handle, no induction is pro- 
duced in the resonator coil and no current 
glows in the patient, circuit. A smooth 
control of current output is obtained by 
varying the relative positions of the coil 
axes. 





Three output terminals are prbvided on 
the control panel. The first (cenfrally dis- 
posed) is connected to one end of the , 
resonator coil; the second and third are 
connected to the other end of the resonator 
coil.* The second terminal is connected 
directly and the third through a condenser 
as shown in the figure. The first and second 
terminals (1.e., direct connection to the 
resonator) correspónd to ‘‘ weak currents ”’ 
up to about 1,500 mA. The introduction 


of the condenser, by using the first and thirel Fig. ig2.—The Thermoset Sentor Long-Wave 
terminals, brings the qircuit nearer to Spark - Diathermy Set (Electro - Medical 
resonance (tuning at about 45@metres wave- Supplies, Ltd.). 
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Fig. 153.— Circuit. of the : 
Thermoset Senior (Elec- [V] | Pour Merer 
tro-Medical Supplies, 
Ltd.). 


Fig. 154.—C reust of the “ Ultratherm ^ (General 

* ~ Radiological, Ltd.). 

length) and produces the strongest patient currents. The range of the strongest current 
is Up to 4,000 mA. 

A smaller modef, called the Thermoset Juaior, and of lower output (up to 
3,000 mA.) is us&ful fot many general treatments. It is available in compact attaché- 
case form, which is convenient and portable. A m lliamseter is provided in the patient 
circuit of each model. . 

Messrs. Electro-Medical Supplieg Ltd. also make valve-maintained short-wave 
apparatus. . 


An Ultra-Shert Wave Machine 2 


An example of modern valve-operated sho-t-wave apparatus is given by the 
Ultratherm, a Siemens machine marketed by Mes:rs. General Radiological, Ltd. An 
outside view of the machine is seen in Fig. 155, while Fig. 154 gives details of the 
circuit. o. 

The Ultratherm is arranged for a fixed wave--ength of 6 metres (50 million cycles 
per second), the patient circuit being inductively coupled with tbe oscillator circuit and 
provided with a variable condenser to permit tunirg to the 6-metre wave-length. R 

The output may be vawed by varying the filament voltage (and consequently 
filament-heating current) of the oscillating valve, tae maximum output being 400 watts. 
As seen in Fig. 154, the cireuit comprises a main transformer connected to the mains. 
This has a number of tappings to enable connectzons to be made to mains of various 
voltages. The secondary of this transformer has two parts, the lower part in the 
diagram for valve filament heating, and the uoper part for applying a potential 
across the anode and filament of the valye. A number of chokng coils are 
provided in these circuits to prevent high-freqiency currents reaching the main 
transformer. d 

The voltmeter connected across the valve filament is protected from high-frequency 
currents by a choking coil and parallel condenser. The condensen and coupling coil, 
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connected in series from the 
anode to ,the grid of the 
valve form the oscillating 
circuit.- i 
'The control panei, 
mounted on top of the 
apparatus cabinet, is fitted 
with the following instru- 
ments :— e 

G) A main control 
switch for switching appara- 
tus on and off. 

(2) A resistance ¢gntrol 
for fegulating the filament 
volts on * the oscillating 
valve. ` 
(3) A voltmeter for 
measuring the filament volts 
on the oscillating valve. 

(4) A control for the 
variable condenser in the 
patient circuit for tuning to 
resonance. : 

(5 A resonance indi- ° 
cator. 

(6) A change-over switch for altering the sensitivity of the resonance indicator. 

A mains cable 3 yardse long, with a third core for earthing the apparatus, 1s 
provided. An operating-time meter is incorporated in the cabinet, which indicates 
the tofal number of hours durfhg which the valve has been in use. 


The Resonance Indicator (Sirutor).—This is really a waVe-meter* comprising an 
oscillatory circuit with coupling loop and condefiser disposed near a part of the patient 
circuit within the cabinet so that it can pick up waves by induction. The, actual 
Indicating instrument*is connected across a rectifier in the oscillating circuit with a high 
resistance in series. The sensitivity of the instrument can be varied,by short circuiting 
this resistance. The reading oh the resonance indicator is a maximum when the patient 
circuit is in tune and this conditon 1s attained by turning éhe control handle. 





Fig. 155.—Outside view of the “ Ujtratherm "' (General 
Radiological, Ltd.). 
* 


Applications of the Ultratherm E 


. 

The Ultratherm machine may be used for both condenser and coil-field treatment 
and also for certain surgical work., . 

* A variety of electrodes is available for condenser-field therapy of various parts 
of the body, and electrode holders, as seen in Fig. 153, fnake it possible to apply the 
electPodes conveniently in any position. Band and flexible plate electrodes may be 
bound on to the body in the familiar manner. . 

The Ultratherm is designed for the occastonal surgical “work of the general 
practitioner, i.e., for minor operations and certain larger-scale electro-surgical work, 
but the apparatus +s not suited to heavy operating-theatre routine. 

Operations are performed using one pole, the proper electrode, either needle, lancet 
shaped or snare instrument being selected for the specific purpose. 


*Fot notes on wave-length and frequency, sce B.].P.M., 1938, Vol. 1 (New Series), page 317, 
Sept. ê ° 
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CONTEMPORARY PHYSICAL 


MEDICINE 


* 
Physical Therapy in Arthritis 

F. H. Krusen (New England J. Med., 1939, 
*ccxx., 463) discusses the use of heat, massage, 
manipulation, splints, exercise, postural train- 
ing and rest in the treatment of arthritis. Rest 
should be prescribed in definite amounts in 
chronic infectious arthritis; from 10 hours in 
bed at night and one hour of rest each morning 
and afternoon should be enjoined, but this 
varies with the patient. Heat may be of con- 
siderable value, and can be produced by means 
of the hot bath, the temperature of the water 
ranging between 98° F. and 105* F. The use 
of ordinary paraffin as a local application is re- 
commended. 
employed, the outer one being filled with water 
and the paraffin placéd in the inner one. The 
paraffin should then be heated to melting point 
and allowed to cool until a thin film has formed 
on the surface; at this temperature it will be 
tolerated by the skin and*should be painted over 
the affected joint, eU-V-R» is of occasional use 
in chronic arthritis. | Massage should not be 
employed if acute pain on. movement of the 
Joint exists. Effleurage may relieve the pain. 
Exercise is always a necessary part of trfat. 
ment, and under-water exercises may be of ex- 
treme value. The prolonged use of fever 
therapy is n®t encouraging, but daily fever 
therapy of 30 nfinutes’ duration may be valu- 
able. In gonorrhceal arthrjtis, fever therapy 


should be combined with the use of sulphanila- 
mide. 


Ultra-Violet Irradiation in Gastro-Intestinal 
Tuberculosis " 


l. S Coulter and L. L. Hardt (Arch. Phys. 
Ther., 1939, xx, 143) divided t&eir cases of 
intestinal tuberculosis associated with  pul- 
monary tuberculosis into eight groups. The 
cases were under treatment for six months or 
more. Group 1a were given a high vit&min, 
high mineral, bland diet and ultra-violet irra- 
diation Group ib were given the sáme dietary 
as Group ra but no ultra-violet irradiation. 
Group 2a received 15 gr. of calcium gluconate by 
mouth half-an-hour before meals, together with 
the above diet and  ultra-violet irradiation. 
Group 2b received similar treatment without 


A double container should be, 
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ultrz-violet irradiation, Group 3a received 100 
c.c. 5f a Io per aent. calcium chloride solution 
intravenously twice a week, plus the above 
diet and ultra-violej.* Group 3b received similar 
treatment to 3a without ultra-violet. Group qa 
received 10 c.c. of a,5 per cent. solution of 
calciam gluconafe intramuscularly two ore three 
time a week plus the above diet and ultra- 
viole. Group 4b, received the same treatment 
us 4z without ultra-violet. The patients on the 
blanc, high-caloric and high-vitamin diet, with 
or Without calcium, and with ultra-violet irra- 
diatin, showed greater improvement than 
those with the same therapy minus ultra-violet. 
In many of the cases the improvement in the 
gasuc-intestinal condition exceeded that of the 
pulmonary tuberculosis. Irradiation decreased 
the &mptoms, or kept them stationary, with or 
with: ut the calcium therapy. Ihe number of 
cases thus treated was 315 


Py-etotherfpy in Wassermann-Fast Syphilis 

J. X. Howles (Arch. Phys. Ther.. 1939, xx, 
149) livided' his cases ef syphilis with a Wasser- 
manr-fast reaction into three groups. The first, 
comp-ising 22 cases, showed no changes in the 
cereb-o-spinal fluid. In these chemotherapy and 
electropyrexia were egiployed, in 3, or 13.6 par 
cent. the Wassermann reaction became nega- 
tive. In t&e second group of 37 cases, which 
showed evidence of disease of the central ner- 
vous 3ystem, the reaction became negative in 9, 
or 2—3°per cent. The third group contained 
some patients who showed clinical and sero- 
logiczl evidence of syphilis of the central ner- 
vous gystem. No electropyrexia was given in 
these cases. Three, or 5.7 per cent, of the 
patie-ts gave a negative reaction after chemo- 
therasy. Electrotherapy is considered t$ be of 
value in the treatment of Wassermann-fast 
syphids, and, if this treatment be supplemented 
by ck2motherapy, greater benefit accrues. Cer- 
iain ardiac cases tolerate well the fever treat- 
ment , combined with Chemotherapy. 


Paraffin Bath in Peripheral Vascular Disease 

S. A. Sedwitz (Arch. Phys. Ther., 1939, Xx, 
165) Eas employe& with benefit the paráfün bath 
in th» treatment of peripheral vascular disease. 
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It stimulates’ local hyperemia and icficx vaso- 
dilatation, and prevents loss of heat by evapora- 
tion. He employed the following technique: If 
the lower limbs were involvedg the arms were 
placed in the baths to as far Above th: elbows 
as possible, and coated with six to eight layers 
of paraffin at 110° F. The arms were then 
wrapped with wax paper and covered with 
blankets. They were then covered with elec- 
tric pads in the form of mugs, the ee 
being maintained thermostatically at 96° F. 
tio’ F. When the arms were affected, the same 
form of treatment was applied to the legs, from 
the muddle of the thigh, downwards. 


. eGrenz Rays in * shin Diseases . 

H. Jungmann (Brit. J. Dermat and Syph., 
1939, If, 151) finds the usc qf Grenz rays to be 
ol value in lupus vulgaris, chronic eczematous 
affections of the scalp or near the eyes, in 
Darier's discase, sclerodermia, lupus, pernio, 
pruritus ani and vulva, and sycosis barbac. 
Owing to their grcater safely, they should be 
uscd before trying X-rays. Psoriasis and 
squamous-celled epitheliomata should not be 
ircated by Grenz ravs. 

Results of Short-Wave Therapy in the Milan 

Surgical Clinic 

L. Muechi (abstr. Zenlribl. f.d.ges. Chir., 
1939, xiii, 211) reports on his regults from the 
use of short waves during the years 1933 and 
1936. eDaily treatments of 15 tog20 minutes’ 
duration were given, the wave-length being 
6 m. and the tension 350 watts. The heat pro- 
duction in deep parts of the body was medsured 
and found to be slight. Distinct results were 
found in abscesses and *osteo-periostitis, when 
the patients were treated early ;echronic cases 
were nol noticeably influenced. Si& out of 8 
cases of chronic otitis media were favourably 
affected. Two out of 12 cases of lung abscess 
were cured; the chronic cases were oply tem- 
porarily improved ; the remainder were uninflu- 
enced. Pains in chronic inflammation, except 
after appendicectomy, were eased. "Thre& out of 
16 cases of inflammation of the adnexa were 
cured, eight improved, and the rest were not 
influenced. Rheumatism in various forms was 
treated (71 cases). Good results accrued 
acute arthritis and in arthritis deformans of the 
hands and knees, but bad in spondylo-arthrosis. 
Very good results ogcurred in trigeminal neu- 
ralgia; in other forms of neuralgia, the earliqr 
the treatment the better were the results. With 
regard to the sequelz of injuries in active cases 
(21) healing was quick; in 33 old cases there 
NES no essential result. Three cases of vascular 
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diseaseg were benefited and also 1:2 of colitis 
with constipation. In 8 cases of acute coryza 
ihe treatment was ineftective, 


Short-Wave Therapy in Lung Abseess 


e 

E. Schliephake (Therap. d. Gegenwart, 1939, 
Ixxx, 145) corroborates his earlier findings re- 
garding the value of short waes in the treat- 
ment of both acute and'chronic abscess of the 
lung. The author briefly describes 4 cascs of 
the former and 4 of the latter, which were 
cured. By the word chronic, Schliephake means 
cases not subjected to treatment by short waves 
before six months. The use of short waves 
was also curative in abscess following surgical 
interference such as removal of some ribs. 
Treatment should be given daily. After the 
first two or three treatments the patient is often 
exhausted, but usually sleeps better than before 
the treatment; this is looked upon as a good 
sign. No hard and fast rule can be laid down 
as to dosage. The treatment should be begun 
with so small a dose that there is hardly any 
feeling of warmth, and should. only last 1 to 3 
minutes. If no reactiog follows, the strength 
and the time can be increased. The leucocyte 
count? the shift to the left and the subjective 
sensations should be constantly observed. W. 
Dieker (p. 150) reports on 32 cases of the same 
condition, which he has treated by the same 
method. Five of these are excluded, as after 
1 to 4 treatments the cases either died or were 
operated upon. OM these 27, 19 were cured, 3 
were markedly improved, 2 showed only tem- 
porary improvement and surgical intervention 
was found necessary, 2 died, and 1 tas still 
under observation. Treatment py short-wave 
therapy is considered the besé treatment avail- 
able for ler abscess, 


Uses of Cold-Quartz Radiation 

G. Marchmont-Robinson (Clin, Med. and 
Surg., 1939, xlvi, 174) uses u-v-r for what he 
galls ‘‘ cold-quartz turbinectomy."' He irra- 
diates the sinuses over the superior turbinate, 
then the middle turbinate, turning the applica- 
tor through "the meatus into the antrum of 
Highmore and holding it there for 30 seconds. 
The inferior furbinate is then irradiated by 
pasying the applicator” backward until the naso- 
pharynx is reached; the point is then turned 
downwards and laterally into the Eustachian 
tube; irradiation is applied to the turbinate for 
10 seconds and then to the sphenoid for 30 
seconds. The other side is then irradiated in 
the same way. General anesthesia is required. 
Failures only occurred in patients under 14 
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years of age. In cases of otitis, the differential 
diagnosis must first be made ‘The ear should 
«hen be cleansed with dry swabs, then filled 
with a i in 7,000 sodium cosin solution, care 
eing taken to expel the bubble, and the head 
being held so that the affected ear is uppermost. 
The applicator should be placed in the fluid and 
held in place fot a minute.* Chronic mastoiditis 
requires several treatments of 30 seconds each, 
at intervals of 3 to 4 days. In cases of a dry 
etooth socket, the applicator should be placed 
in the socket and both sides treated. In strep- 
tococcal sore throat, the applicator should be 
used for three minutes on each side of the 
uvula. In cases of erysipelas, the author uses 
the body grid, and irradiates one inch beyond 
the lesion all round, with the burner 12 inches 
from the skin and a ten-minute exposure. 


General Technique of Ionization 

P. Matthieu (Rev. de phystother., 1939, xv, 
9) lays down the following principles . (1) Place 
the current as close to the lesion as possible. 
(2) Use only feeble currents, 1 to 10 Ma. (3) 
The treatment should consist of three weeks 
of rest between each four weeks of treatment. 
(4) In each series of treatment, give one week 
of daily treatments (6 treatments) and only 
three treatments on efch of the following 
weeks. (5) The treatment should not last less 
than 30 minutes. (6) Weak solutions are pre- 
ferable to concentrated ones. 


Electrical Treatment in Rheumatic Conditibns 
ee D, Bailey (Brit. J. Rheumatism, 1938, i, 
117) finds a mild anodal galvanic current is 
more valuablé in acute cases of rheumatic con- 
ditions than the* production of heat. He re- 
commends a pad of 16 layerg of lint soaked in 
normal saline applied gently over the part and 
an electrode from the positive pole of the bat- 
tery in contact with it. Another electrode 
should be attached to the negative pole opposite 
the positive one and 5—10 milliampéres passéd 
for about ten minutes, given daily, gradually 
increasing the time at successive*treatments to 
20 minutes. In acute and chronic fibrositis the 
faradic current is of value. Swrging faradism 
to the affected muscle$ should follow, or be 
given midway between the treatments by"heat 
for 5-10 minutes. In obstinate cases of fibro- 
sitis, histamine ionization is often invaluable. 
The uses of imadyl, doryl and mecholyl are 
mentioned ; their method of*application reported 
and treatment, by diathermy, infra-red and 
ultra-violet rays discussed. 
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CORRESPONDENCE 


Letters are welcomed on all matters of generat 


inlerest. S a does not necessarily imply 


that the Ediuorslagree with the views expressed. 


The Institute of Ray Therapy 


To the Editor, 
The British Jo®rnal of Physical Medicine 


Sir,—It always ges me interest and plea- 
sure, as Chairmar? of the Board of Governors 
of the Institute of Ray Therapy, to read your 
valuable Journaé aRd" so endeavour to, keep 
abreast with modern advances in Physiotherapy. 
both in this country and abroad. There is. 
however, in the Current issue one omission in 
your excellent editorial which I feel of sufficient 
importance to bring to your notice, and for that 
reason I would ask you to allow me space for 
this letter in your columns. 


You enumerate, after your interesting de- 
scription of the Phyiotherapy Department of the 
new Westminster Hospital, certain important 
clinits also doing Physiotherapy in this country. 
It was, therefore, I confess, a matter of con- 
siderable surprise to me that fn this enumera- 
tion the namg of the Institute of Ray Therapy, 
the Electrical Treatment Centre in Camden 
Road, did got appear, and I know you, will be 
glad to repair the orfission, the Institute of 
Ray Therapy now being too well known not 
io otcur jmmediately to the minds of your 
readers. 


The public who po through its doors know 
that it has geen nearly one million treatments 
to its suffeting patients since its establishment 
in 1930, and its President, my friend Lord 
Horder, pn the occasion of the opening of a new 
extensiqn last year by our gracious Patroness, 
H.R.H. the Princess Royal, included in his 
address to her these words: ‘ I have every con- 
fidence in saying that this Institute is second 
to none in this kingdom in its accommodation 
and in the collection under one roof of such 


„modern and comprehensive apparatus." 


I am, yours, etc., 
SEMPILL 
e . 
Chatrman, Board of Governors, 
INSIITUIE OF Rav THERAPY. 


London, N.W.1. 


Ist June, 1939. 
e. $ D 
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Physical Medicine and Allied Subjects 


Actinotherapy and Diathermy 


Actinotherapy and Duathermy for ihe 
Student. By E. B. Clayton, M.B., B.Ch. 
(Cantab). 182 + viii pp. Illustrated. Price 
qs. 6d. London, 1939:,4 Bailliere, Tindall 
& Cox. 


This book was prepared from lecture notes, 
and is intended for students who are studying 
for the second part of the, C.S.M.M.G, exami- 
natiof ineelectrotherapy. *In *addition, ie has 
helpful notes about short-wave diathermy and 
inductofherapy—subjects as ,yot outside the 
syllabus but likely to be included later. 

The following subjects are considered in the 
first part of the book : heliotherapy ; the physics, 
apparatus and technique of actinotherapy ; and 
infra-red rays and radiant heat. 

The author has the gift of excluding non- 
essential facts without sacrificing clarity of 
expression or necessary explanation. 

In the second part of the book, when defiling 
with diathermy, it is assumed that the readers 
“ have studied medical electricity in connection 
with constant sinusoidal and faradic currents 
before reading this book." 

The wses of diathermy and physigs apparatus 
and technique are careffllly treated, and ethe 
author's wide experience with students is 
evidenced by his attention to possible errdrs in 
technique and means for their prevention. 

* Though the accounts? of short-wave dia- 
thermy and inductothermy are short, they add 
to the book’s value. 

Print and production are good, but the weight 
of the volume is to be regretted. Such a use- 
ful reference book might, with AA have 
been smaller and lighter to carry about. 

M.E.O. 
. 


Arthritis, Fibrositis and Gout 


Awthritis, Fibrositss and Gout: A Handbook 
for the General Practitioner, 
Buckley, M.D., F.R.C.P. 154 + vili pp., 
14 plates. Price 7s. 6d. London, 1938: 
H. K. Lewis & Co., Ltd. 


This is a scholarly * exposition of the present 
state of knowledge of the rheumatic disorder$ 
in all their common manifestations. It is essen- 
tially a text-book by a writer with full know- 
ledge of his subject. It is $erhaps to be re- 
‘ L] e 


By C. W., 
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gretted that publ ication of this *book fhas not 
been delayed for a time so that it might have 
incorporated some of the results of the newer 
work in the rheumatic field, for* example, those 
of X-ray therapy and yet other methods that 
so far only offer suggestive results. On its own 
merits, however, it must stand as a book to” 
which every worker in physical medicine should 
have ready access. D.P, 


Medical Applications of the Short-Wave 


Current 


The Medical Applications of the Short- Wave 
Current, tmcluding a Discussion of is 
Physical and Technical Aspects. By 
William Bierman, M.D., and Myron M. 
Schwarzschild, M.A. XVII + 379 pp. ; 6o 
illus. ; 25 plates. Price 22s. 6d. London, 
1939: Bailliére, Tindall & Cox. 


This excellent book *is a comprehensive 
review, of short-wave therapy. lt will, no 
doubt, fill the great need we have felt for a 
standard book of reference on this subject. ]t 
is easy to read, and Will appeal to the medical 
practitioner for quick reference as much as to 
the specialist. 

From the short, introduction, it is evident 
that the author is not swayed by enthusiasm, 
and is writing in the rôle of a critical observer. 
He believes that the effects of short waves are 
entirely due to heat, until definite proof 1s 
forthcoming forthe athermgl theory. He reminds 
us that this therapy, though frequently ade- 
quate by itself, myst find its place among other 
accepted measures in medical treatment. 


This book is divided into two parts: 

(1) FUNDAMENTAL CONSIDERATIONS.—There is 
aæ brief history, in which it is interesting to find 
that the author is a pioneer in this field. He 
then hands ower a chapter of a hundred pages 
to his physicist to explain the physics of the 
short-wave curgent. Mr. Schwarzschild deals 
with this very difficult task in a simple and 
practical way. He carries the reader gently 
from a consideration of the nature of electricity 
to intricacies of inductance, resonance, impe- 
dance and coupling, ending with a descrip- 
tion of the generator. An explanation of the 
heating effect on homogeneous and non-homo- 
geneous substances, and a note on dispersion, 
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help to show the difficulties encountered in the 
determination of dosage and treatment in the 
*human body. It is interesting to learn that, 
i eating the lungs, a pleural effusion will ae 
“as a screen, end the current will tend to flow 
through the fluid and *round the lung rather 
than through the lung tissue. It appears, 
however, that ¢this sgreening effect can be over- 
come by using low wave-lengths. 
With the aid of numerous diagrams, the 
° author gives a clear explanation of the distri- 
bution of the current by different electrodes. 
In the section on transfer of energy from 
apparatus to patient there is a description of 
wastage. This may completely vitiate a treat- 
ment. He ends with explanations of more 
practical problems, such as measurement of 
output and heat, wave-length and choice of 
apparatus, 
It is necessarily slow work reading the 
Physics section, but the author must be con- 
gratulated on putting it all so concisely. It is 


important to study this part of the work, as it, 


has a definite bearing on the proper under- 
standing of the subjétt. 

Dr. Bierman then describes his own work, 
and that of others, in the determination of 
temperature changes in the body, and it appears 
that no appreciable chahge has been found to 
result from different wave-lengths, apparatus 
and technique. 

The most interesting chapter in the book is 
perhaps that on Physiological Responses. Here 
the author describes what would appear t$ be 
all the, work that has been done in this con- 
nection, as well as his own experiments. The 
effects on tlfe blood, circulatory, nervous and 
digestive systerfis dre given, as well as the 
cftect on inflammation, bacteria, cells, tumours, 
growth and reproduction, and"heat regulation. 
He gives numerous references and conscien- 
iiously sets out theories concerning these. Here, 
as elsewhere, the author stresses the point that 
all the effects are due to heat. He should 
emphasize, too, that this heat has hitherto not 
been available in most instarfes, except by 
means of the short-wave current. 

He devotes a chapter to the eliscussion of so- 
called specificity, and a Section—happily a small 
one—on possible injurious effects. 


(2) CumicaL CONSIDERATIONS —MMore than 
half the book is devoted to this. A very prac- 
tical chapter on Technique,deals very fully with 
the subject. The descriptions and illustrations 
of the application of electrodes ın various con- 
ditions is of great value. He points out, too, 
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that dosage is still unmeasurable, and that dif- 
ferent techniques may account for disparity in 
results. Before turning to the clinical appli- 
catiors, he afs the reader to consider care- 
fully such matters as follow from the technique 
—suca as high and low intensities, and the 
possibility of injurious effects of too big a dose 
in some acute inflammations. As he says, he 
has abserved marked aggravation of one abscess 
in ar individual $n whom the current had but: 
a shert time previously produced a dramatic im- 
provement in anofhfr abscess, It was obvious 
that, although the same intensity was used on 
both occasions, it wag correct for the infection 
at ore stage afl too strong for theeoth@r, and 
shoud have been different om these two 
occasions. . H 

He then devotes 125 pages to a discussion 
of tLe treatment of various clinical conditions, 
'The reader may be a little amazed at the variety 
menrioned. This is for the sake of complete- 
ness and to place all available literature at the 
reader's disposal. The author comments only 
on ta3ose conditions he has actually treated; for 
the -est he mentions the sometimes conflicting 
repó-ts of others. He has taken great pains to 
desc'ibe the results of numerous workers 
throighout the world. A gréat feature of the 
book is theQextensive bibliography, which will 
commend itself to the serious student for speedy 
reference. It is disappointing that the author 
caanot add the woigBt of his own experiences 
in the description of the treatment of a great 
number of the diseases. It it hoped, however, 
that in future editions, which this book richly 
deserves, the benefit af the author's observatioffs 
on che outstanding problems will be derived 
gracually.e J-K. 


Infra-Red Irradiation 
Infea-Red Irradiation. By William Beau- 
ment, M.R.C.S. (Eng.), L.R.C.P. (Lond). 
Second Edition. XII + 160 pp.; 26 illus. 
Price 6s. 6d. London, 1939: H. K. Lewis 
& Co., Ltd. 

The second edition of Infra-red Irradiation,’ 
by Dr. William Beaumont, has much toerecom- 
mend it. The author and publishers are to be 
congratulated on the production of a concise 
anc compact manual. "There are chapters on 
the physiological basis and technique of this 
the-apy, and also a chapter oif apparatus. This 
datter chapter might be somewhat curtailed, 
since the bulk of the information contained 


the-ein can be obtained from  instrument- 
macers’ catalogwes. Subsequent chapters in- 
e Corgluded on p. 176, col. ,2 
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TO complete YOUR 
PHYSICAL TREATMENT ' 


you should prescribe 






: a powerful metabolic . 
“F ELL OW S and reconstructive tonic 
e TRADE MARK . 


COMPOUND SYRUP OF HYPOPHOSPHITES 


is particularly valuable for the after-treatment of all 
Samples on Request. debilitating illnesses. lts therapeutic merit has been 
amply confirmed by many years of clinical use. All 


FELLOWS MEDICAL the important minerals, essential to the repair of 


MANUFACTURING CO., LTD tissues waste and normal metabolism, are present in 
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To be able to recommend, in cases of œ mU. 
cbnvalescence, a tea which is readily Over 
assimilated by the weakest stomach is . 18,080 
undoubtedly an advantage. D 
: A ah : octors 
There is such a tea with juices mildere se 
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patients. 
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med ° 
Here is a recent letter from a medical man: 
" [ take this opportunity of expressing my great 
satisfaction with ‘Ty*phoo’ tea. I always re- 
commend ıt to anybody suffering from any form 
E of dyspepsia.” o 
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for a FREE sam sample 
(This offer applies only to the Bri Isles. 
We regret s we cannot send ''Ty.phoo" abroad). 
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THE SOCIETY of PHYSIOTHERAPISTS 


ANNUAL GENERAL MEETING. 

e The Annual General Meeting of the Society 
of Physiotherapists will be held at the Langham 
4lotel, Pondor, W.1, on Saturday, 28th Octo- 
ber, 1939, at 2.30 p.m. eFurther particulars of 
the meeting, together with the audited accounts 
for the Society's year endifig 31st March, 1939, 
appear in the Supplement circulated to members 
with this issue of the Brilish Journal of Phy- 
«ical Medicine. 

POST-GRADUATE LECTURES. 

A further lecture under the auspices of the 
Society was given by Dr L. G. H. Sarsfield, 
M.LE.E., A.Inst.P., on 14th June, the subject 
of his lecture being ‘‘ The Theory of Short 
Waves." As the subject could not adequately 
be dealt with in one lecture, Dr. Sarsfield 
divided it into two parts, and he will give a 
second lecture on Wednesday, sth July, at 8 
pm, at the Royal Institute of Public Health 
and Hygiene, 28, Portland Place, London, W r. 
Dr. Sarsfield dealt with “ The Theory of Short 
Waves" in a most lucid and interesting way, 
and it was apparent from the applause he re- 
ceived that those present had not only benefited 
by but enjoyed his lecture. ° 

The Executive Committee will be grateful if 
those members who intena to be present at the 
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lecture on 5th July will advise the Hon. Secre- 
tary not later than Monday, 3rd July. Non- 
member registered physiotherapistseare welcome 
to atend theseglectures, the fee being 3s. for 
both members a§d non-members of the Society. 
The ‘ecture on sth July is to be at 8 p.m., 
whick it is hoped will enable a greater number 
to be present. 

REVIEWS OF BOOKS—concluded from p. 174. 
clude one on the ‘gTreatment ot some Common 
Symp:oms," Since infra-red irradiation is the 
most potent and pleasing remedy for the relief 
of pain, this chapter 1s interesting and 
enlightening. But the recommendations to use 
lumigous heater@an@ black-body gengratoss for 
differcnt diseases appear to be sorgewhat indis- 
criminate. Dosages of ten or fifteen minutes, 
which are frequently advocated, are considered 
by most authorities on this subject to have but 
little -herapeutic value. Kovacs states, in his 
third edition of “ Electrotherapy and Light 
Therapy," that ''there is no scientific basis for 
giving treatment with a dark infra-red source 
for a few minutes as if it were comparable to 
a powerful source of ultra-violet rays."' 

A reviewer is apt to be critical, but neverthe- 
less this book should be read by all interested 
(and which of us is not) in t&e alleviation of 
pain and suffering. W.A.1. 
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The Fath to Progress 


N his interesting and stimulating article on page 178 of this issue of the Journal, 
I: Sir Morton Smart emphasises a -oint which we have been continuously stressing 

in these pages, namely, that the progress of physical medicine in this country, and 
its adoption by the medical professica zenerally, has by no means kept pace with the* 
great developments in* she subject. 

He lays the blame for this on thz inadequate measures available for the education 
of the under-graduatt and post-graduate, and places the responsibility for the future 
of phystcal medicine on the ‘‘ wistiom or otherwise of those who control medical 
education and research.” 

It 1s an unfortunate *fact that physical medicine as such has no definite part in 
the curriculum of the medical student. Dermatology, Fevers and other special 
subjects the student must take, and must attempt to master in the knowledge that his 
examiners will expect him to have a reasonable knowledge of these subjects before 
qualification. His knowledge of phrsical medicine, if any, 1s acquired in bits and 
pieces in the various departments through which ‘he has to pass. This is not enough. 
Physical medicine must be studied as ar. entity in a department properly equipped to 
give him an insight into the practizal application of the variou$ modalities and a 
reasonable demonstration of how these work, in «what disease conditions they are 
particularly effective, and how the patient reacts to them. At the same time he 
should be allowed an opportunity of studying a proper co-ordinatjon between the other 
departments and the physiofherapy department, for physical, medicine, while it is 
worthy of the status of a special subject, has valuable applications in practically every 
other branch of medieine and Surgery, It is a poor argument | to say that the student’s 
curriculum is already overcrowded. 

While his knowledge of physica. medicine should commence in his student days, 
it should be continued during his post-graduate career. But, even for qualified 
fhedical practitioners, here is yet no zdequate post-graduate teaching facilities. * Evén 
that excellent institution the British Postgraduate Medical School, has not yet seen 
fit to include physical medicirfe in its syllabus. 

Finally, with regard to the control of physical medicige and the co-ordination of 
physical and physiological research with clinical trial, there is no official body to under- 
take this. It is true that there areghe*Physical Medicine Section of the Royal Society 
of Medicine and the Physical Medicize Group of the British Medical Association, but 
these are academic, rather than practical bodies» At the Annual Meeting of the British 
Medical Association, which takes place this month at Aberdeen, physical medicine is 
not represented in the discussions. . 

‘Phe only logical solution appears to be the establishment of a real Society of 
Physical Medicine to look after the irftterests of physieal medicine generally, to 
co-ordinate knowledge on this subject, and to propagate it ‘among the medical 
profession. No doubt this will come in time but, ‘in view of the rapid advances being 
made in the subject and the necessity cf evaluating each new addition to knowledge, 
it appears to us that it is overdue. ‘There are, of course, difficulties in the way, and 
the founding of such a Society requires initiative and indugtry, but pioneering is 
surely exciting and stimulating work. May we hope that some of the more active 
members of the medical profession who have the advancement of physiotherapy at 
heart will give this matter thejr serious consideration in the near future. 


i. * 
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PHYSICAL MEDICINE AND INDUSTRY: 


By SIR MORTON SMART, K.C.V.O., ei de M.D. 
° e Manipulative Surgeon lo H.M. the Ning. 


e9 
HYSICAL medyine, or physical therapy, is a term which may be defined as 
the treatment of disease and injury by various physical means, and, broadly 
speaking, it comprises the use of electricity, heat, hydrotherapy, massage, . 
&herapeutic exercises, radiant energy naturally or artificially produced, mechanical 
measures such as negative and positive pressure machines, ocoupational therapy, and 
manipulative surgery. : 

Particularly where the treatment by various electrical methgds is concerned, the 
most remarkable and the most rapid advances peobably h&ve*been made ine the last 
few years, and this in spite of the threat to its ethical standing with the medical pro- 
fession, which from time to time has interfered with progress and the good rélation- 
ship which should exist between physical medicine and all other branches of medical 
science. Many examples could be given of the harm done to the status of physical 
medicine during its long history of over 200 years. Throughout all its history, prob- 
ably most harm has been done by over-enthusiastic claims for the various physical 
therapy equipments, and the indiscriminate use of physical methods for varied con- 
ditions without due regard to their true*therapeutic value, as proved by competent 
clinical experiencesand laboratory research. To-day, it may truthfully be said that 
physical medicine has at last taken its true position in modern medicine in relation 
to the usual surgical and medical ‘procedures, and more and more the choice of the 
various methods of treatment is becoming based on their known therapeutic value, 
rather than on mere *empiricism. é 

But, in spite of the rapid progress made in recent years, the advantages of the 
various electrical methods at our disposal are still greagly under-estimated, and much 
has yet to be done towards placing physical ntethods of treatment, and particularly 
electrical treatment, on a well-controlled and scientific basis. In a paper read before 
the Physical Medicine Section of the British Medical Association in 1936, Professor W. 
J» Turzell summed up the position so clearly that I make no apology for quoting hig 
statement which appears to be as true to-day as it was then. He said: 

. “It is ae most remarkable fact, that among the many eand varied agents employed in com- 
bating disease, the most powerful, the most easily regulated and controlled, the most funda- 


mental in its action and tfe most uni ersally called for, is almost entirely neglected by the 
medical profession." S 


` 


Electricity is steadily invading every aspect of'our daily life, but, so far as con- 
cerns the human body, every phase of the activity of which has an electrical basis, its 
action and application are almost entirely overlooffed. It can confidently be asserted 
that no other form of treatment has a more definite physiological basis, or requires 
for its efficient administration a more intimate and extensive knowledge of the funda- 
mental principles of the vital forces, both in. health and disease. If we wish to apply 
electrical treatment àn a scientific manner, and with its maximal therapeutic effect, 
we must do so in regard to this fufndamental action, rather than administer it in a 
purely empirical manner, merely asserting that such and such a treatment is good for 
such and such a disease. ^ j 


e 
It is now an accredited fact that physical medicine, and particularly electrical 
treatment, has passed from the transitionalestage, and is to-day firmly established as 





“A paper read at the Congress of the Royal Institute of Public Hath, at astings, May, 1939. 
e. . 
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a recognized branch of medical practice. It is no longer always merely an adjunct to 
other medigal or surgical procedures, but is frequently, as a method of treatment, the 
main line of attack, and other medical agents or surgical procedures hecome the 
secondary line of attack. ¢ < . s 

Because of the great increase in our knowledge, both from the physilogical and 
therapeutic aspects, physical medicine há& become so vast a subject that no one, 
unless able to give the time to specialize in its many ramifications, is ever likely to 
weigh up fairly all its therapeutic values. Much of the undeservéd disrepute which 
has been associated with, electrical treatment particularly, has been primarily due to 
lack of understanding and knowledge of its physiological effects. Those who have 
adequately angi intelligently studied the subject are the first to concede that treat- 
ment of injury and disease by electrical methods, is, like many other methods, not 
infallible, but this is,np reason why, as is so frequently the case, patients should be 
advised o try '* electrical*treatment*' when the condition under other treatments has 
advanced te such a state that little hope of ultimate recovery can be entertained. 

Early treatment, bye whatever method adopted, will surely be conceded by all 
to be of immense importance with regard to expected results in the treatment of all 
disease and injuries. 

Knowledge of the physiological effects of electricity is of such vast importance 
that it would seem hardly necessary to emphasize that indiscriminate treatment of 
diseased and injured tissues by electrical means, and by those who have not the 
necessary knowledge, is only likely in the efd to bring the method into disrepute. 

The tendency to-day for physicians, who are not trained in electrical methods of 
treatment and other physical ageneies, to send their patients to members of the 
Chartered Society for treatment, unaccompanied by specific detailed instructions, does 
not necessarily act in the best interests of either the patient or the practitioner. Even 
if he had the special knowledge, a busy practitioner has little tim& to give to the neces- 
sarv supervision, with the result that, except in very exceptiénal cmses, the patient 
drifts ento a stage of over-treaáment without progress, or gives up before he should, 
because he feels little benefit to compeftsate him for the time required for the treatment. 

There are great difficulties lying in the pgth of workers in physical medicine, 
and there are certain essentials» necessary before it will be possible to place physical 
giedicine on the sure foundation of an exact science. . e 

These essentials may briefly be cited as follows : è 

1. Recognition of phy8igal medicine as a definite and important branch ,of 

medicine. ‘This can only be achieved by physical medicine being wholly con- 

trolled by competent medical practitioners with adequate special training. 

2. Abolition of empiricism ds fay as possible. Empiricism can only be dispelled 

by the scientific investigation® of the various physical agencies used. 

3. Efficient control of physica) medicine, The study of physical therapy is 

intricate and complicated, anc involves considerable inroads into the time and 

fing ces of the investigators, and at present is not under sufficient con- 
pe best results. It 1s because of the lack of sufficient scientific 
the physical, physiological, and biochemical aspects, that a 
Mens wherever physicists and medical men meet to discuss 
To obtain she best results in research, such as 
cl man with wide clinical experience mus! 













| prescribing physical methods of treat- 
sould only be prescribed after careful 
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the treatment of all disease by whatever agency—be it by drugs, surgery, or 
* physical agents—should be primarily under the guidance and control of fully 
qualified practitioners. But it does not upset this principle, to agree, that, particu- 
lafly whete physical agencies in treatment are conctrned, there, is need for 
auxiliary workers qualified by examimation in this branch of medicine. Such 
assistants are obvipusly necessary and valuable when competently trained to carry 
out the mechanical details necessary, during the administration of physical 
therapy, under medical supervision. 


. 5. Adequate education in the principles of the methods employed. To obtain * 
the required competency in the use of physical agencies, ghe means of educalion 
must be adequate. The main source of education to-day, is thfough Medical 
Societies and various Journals. Although great benefit has accrued from these 
sources, particularly from certain journals, this is not marty enough. Egucation, 
to attain the value thateis necessary, must proceed through the mediura of Under- 
graduate Schools and Post-Graduate Teaching. : 


The future of Physical Medicine would appear to be greatly dependent on the 
wisdom or otherwise of those who control medical education and research. But, what- 
ever the future in this respect may be, nothing can prevent the steady advance of 
physical medicine as one of the main lines of defence against the inroads of disease. 

Let it be conceded that physical methods of treatment have to-day reached such 
a state of importance, that there is an increasing demand for them. Who are the 
people most likely*to obtain the benefits from such treatment? Owing to the great 
cost of apparatus and the large gpace required*for it, it is obvious that, so far as 
private practice is concerned, such treatment must of necessity be largely confined to 
the wealthier classes, Those unable to afford the advantages of privat® practice have 
recourse to the special departments of hospitals, but unfertunately the benefit of treat- 
ment is to a large exfent negatived because of the many and varied difficulties with 
which such hospital departments are faced, the chiefeof these being the corsstantly 
increasing numbers wh&h demand electrical anf other methods of physical treatment. 

I can foresee the day not far distant when the advances in physical medicine will 
be of such a character that treatment by physical methods will not be confined to the 
wealthy classes only, but that it will become the expected right of every insured workes 
in the courftry to demand treatment by these modern mejhods. It is for the industrial 
workers of aif classes that I make my plea to-day, thet the workers in the sphere of 
physical medicine should prganize themselves and combine their efforts to evolve a 
practical scheme which will finally educate the workers themselves to realize that there 
is more to be expected for the money they pay *n insurance, than the mere giving of 
a bottle of medicine—a principle of treatment which is being encouraged and perpetu- 
ated by the workings of the Insurance Act itself, and which is, frankly, detrimental 
to the status of medicine. 

At the same time, much praiseworthy work bas been accom 
the panel patient by municipal authorities and voluntary organ 
clinics for treatment by physical therapy, but whatever sud 
has not been due to'encouragement from the central. 

Under present conditions a panel pag 
muscle stiffness usually negleets the co 
doctor, and the most the latter can do 
ointment to be rubbed in, in spite of 
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institution happens to exist ın his c-s‘rict, and this4s extremely unlikely. 

I cannot conceive that anyone vi'l dispute the right of workers to have the lates] 
scientific methods of treatment provided for them, so that they may obtain their bene- 
fits, not only in cases of gdvanced ind serious disease, but also in many of ehe lesa 
serious cases'of minor injuries and early rheumatic affections qf joints and muscles, 
which become so fruitful a source of serious incapacity and loss of working hours, 
if not adequately treated in the early stages. Their claim can Be based qn the dictates 
of humanity alone, as well as up-n the vast sums spent annually in insurance 
premiums and sick benefits, to a rye proportion of which the workers themselves 
contribute. $ 

If, then, ¿it is agfeed that a czse can be made out that the industrial workers 
have a right to claim that suitable treatment by physical methods should be provided 
for them, the question, naturally arises, ‘‘ How should the problem be approached ?”’ 
The obvious solution wotild at fir& sight appear to be for the experts ın physical 
medicine t6 call the immediate attention of the Governmeht to this burning question, 
and to press for.action ; but in that direction I fear the difficulties would be, particularly 
in the early stages, almost insurmo- nrable, and delay and postponement would prob- 
ably play havoc with the patience uf those trying to further any such scheme. If, 
however, a comprehensive scheme fer the formation of Industrial Clinics were worked 
out, and then the Government wer» approached to consider it, much of the initial 
delay inevitably associated with a Government Department might be avoided. 

That the matter is urgent 1s ev:dent trom the fact that treatment by physical 
methods has now become a general mecessity in the fight against*disease, and, in its 
proper place, physical medicine is Zwe most efficiant method of treatment against Lhe 
ravages of many of the most disabling industrial “diseases and the results of injury. 
Secondly, there is urgency for the formation of a complete national scheme at the 
earliest possible moment, because tle establishment of Physical Medicine Treatment 
Centres by municipal authorities ard voluntary organizations, may’, if they become 
numefous, defeat their own end by causing confusion and wasteful overlapping, 
because of the absence of the necessary control and co-ordimation which is essential 
to the effective working of a national scheme.e The question is rapidly becoming a 
national problem, and it is mére tLan time that this truth should be realized by the 
eGovernment, and an appropriate mtional scheme brought into being. s om 

The much harassed medical practitioner, with many panel patiente for whom 
he would like to prescribe pleysical therapy, only too clearly realize&S the diffictlty 
of adminis ain desirable methods of treatment, exaept in properly equipped 









inslitulion | recognizes tta. the average general practitioner cannot ever 
hope hims is patientg mere than the.very simplest forms of electrical 
treatment, . the majority of cases even- this is impossible. 

The mt lete and ideal zhysical tteatment institutes, such as I visualize 


as an industra necessity of the fufure. would be equipped to give every possible form 
of physical tf&^tment, comprising treatment by lights heat, massage, therapeutic 
exereises, hydrdtherapy, electricity .n the form of galvanic, faradic, sinusoidal 
and high-frequency currents and all forms of diathegny, mechanical measures, 
such as pressure and suction mach nes, occupational therapy, and manipulative 
surgery. Such Institutes would provide a centre for treatment in every industrial 
district, and they would give manifcla opportunities to general practitioners, special- 
ists, and research workers, in assist ng in the work, and increasing their experience 
in physical medicine to the benefit cf che community generally. 

They would provide an active fiel i fer trained technician$, and, 1f equipped with 
suitable research laboratgries, much valuable data would become available to help in 
the much needed elucidation of the many difficult and perplexing problems that 
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surround the subject. It is my gonviction that tne future of physical medicine lies 
in institutional treatment Centres, in spite of tbe initial cost, because, without such 
institutions, 1t 15 impossible to cater for the thousands of workers who are'to-day left 
in a state of complete or partial inefficiency, owing to the absence of facilities for the 
*requisite treatment. t 

Maintenance of'a disabled worker fo** short or long periods, does nothing to 
restore him to work, go the immense saving in money which would normally accrue 
from being able tc return a man to his work at the earliest possible moment would 
be considerable. In addition, the opportunity for adequate treatment for restoration 
pf function as soon as possible, would lessen the likelihoo& of a worker acquiring ` 
a permanent disability, and thus, an industrial man-power |pss, and much of the. 
expenditure required to compensate him, would be saved. * » 

Medical practice 1n this country is mainly on an individual basis, but in the 
sphere of physical medicine, and particularly as regards eleetrd-therapy, specialization 
and institutional treatment eeems to be inevitable m the future, mainly begause of the 
high cost of adequate apparatus, and the time which is necessary for the individual 
treatment, if success from the treatment is to be assured. lt will be necessary to have 
whole-time medical men with special knowledge to order and supervise the treatments, 
and to have qualified technical assistants to administer the treatmenis under their 
guidance. By such an arrangement, the cost per head will easily be reduced to a 
fraction of the cost that is inevitable in private practice, and cfficiencv of the treatments 
will be greatly enhanced. . 

No matter hoy expensively or how well equipped a clinic may be, it is only by 
adequate supervision by those versed in the principles and correct application of 
physiotherapeutic methods that sucess can be assured. 

With the financial strain that besets the Government to-day, it is hardly to be 
expected that a compeehensive national scheme, such as outlined, could be entertained 
at the present mpment& This, however, is no reason why we should stand still. 

I suggest that, as an alternative plan, it would be possible to work out dejails of 
ə less ambitious, but none the less important,escheme with a *'iew to enlisting the 
sympathy and co-operation of industrial compares, in the formation and organiz- 
ation of local clinics for their own wdtkmen. Tltese clinics would be on a much less 
pgetentious scale, and would be confined mainly to treatment by elecirotherapv, 
massage, and manipulative surgery. Such a scheme, if effectively carried out, would 
produce mich, valuable information, and if success were achieved, as I am certain it 
w6uld be, such clinics would ultimately act as the ifucleus for re important 
national scheme to be developed when times are propitious. 

Some months ago, Dr. Copeman and I met the»Medioal Co 
of Commons, in conjunction with some of the Mines’ Parliam 
and several other meetings have taken place since at which th of this pro- 
posal was fully discussed and sympathetically recegved. As a di t, the matter 
is receiving the close attention of the Miners’ Welfare Association, and ıt is hoped 
that some concrete action m&y result in the near future. 

As an initial effort I have tried to persuade the Miners’ Representati¥es to 
encourage the formation of a clinic at a pitlfead as an experiment, as I feel convinced 
that such an effort Would be so successful that it would very soon justify the original 
cost and the annual running expenses. 

I should imagine that 1t would be unlikely that there would be any serious medical 
objection, either in principle or in practice, 4o the setting up of local clinics such as 
visualized, but that rather such a scheme would be welcomed in medical circles. 

Such clinics would be of great assistance to local medical men, as they would 
give them a means of dealing with a type of case which is eresent in all comfnunities 
in large numbers, and which admittedly cannot be adequately treated by the means 
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at the command of a panel doctor. .t more serious or if recovery is prolonged, the 
case is usually referred to hospital, | at generally oaly after much valuable time has, 
been lost. 

Associating local clinicsgwith pithead baths or, at some locality near the pathead, , 
would appear to me to be ideal, bec.ruse of practical advantages in the fay of con- 
venience to the workmen, cheap sup lies ‘6f hot water and electricity, and possibly 
financial support from the revenue of 1e pithead baths. " 

Clinics situated near where larg: numbers of men are likely to gaiher together 
Will be an encouragement for men to .ave treatment without giving up work for more 
or less trifling complaint, which, «t -erwise, they would be inclined to neglect, ande 
thus early treatment with its enorm.us advantages would be achieved in a large 
proportion of cases. 

The question of the cost of estab shing a clinic in full working order, capable of 
hand&ngsa minimum of'258 treatmere: per week, can only be decided by consideration 
of every detail in conjunction with cal conditions. Cdst, however, is inevitable, 
and mist be faced, but, ina properly worked out scheme, it should be possible to keep 
the cost down to a minimum compaible with procucing an efficient establishment. 
The same applies to the annual cost o! running the clinic, and I have such confidence 
in the success of the scheme that I u-hesitatingly believe that an experimental clinic 
at a pithead, would prove by its results that almost any cost within reason would be 
à good insurance against economic lo-s from man-power wastage. 

The clinic, apart from the quest on of rhedical supervision, would be conducted 
by members of the Chartered Society who hold their diploma. . 

The number of the staff would d» pend upon the designed capacity of the clinic. 
A minimum of assistants for a clinic with a capaci for 250-300 treatments per week 
would be four,*with a Secretary Aln:c aer who would also hold the Society’s diploma. 
Medical supervision would bg essen. id. X clinic of this capatity could, I think, 
be efficiently run at an annual cost © not more than £2,500 tê £3,000. 

A eertain proportion of this cost sould be recovered by a small charge for treat- 
ment, and possibly firtancial assistanc *could be arranged with, Insurance ‘Companies, 
who would benefit considerably by the direct rgsult of early treatment enabling the 
men to return to duty much more qui. kly than wher treated under less advantageous 


circumstances. “ee 
By the courtesy di the President General of the Utica Mutual Insurance Com- 
pany of Utica, U.S.A., I ha*e,receis 2d some general information on bhe subject gf 


the physiotherapy department Whicn this Insurance Company conducts in its own 
Hospital. This has been in existenci for 15 years, and daring that time it has had 
many thousands of cases under treatm nt. The department is supplied with all types 
of diathermy, whirlpool baths, infra- ‘ed and ultra-violet lamps, and equipment for 
exercise and rehabilitation. The pcirt is also stressed that the whole 1s under the 
constant supervision of a physiciang t oroughly fam.liar with these types of therapy. 

Dr. Locke, who is the chief surgeon, in a report to me states that a very large 
majority of the cases they treat by physiotherapy, are benefited. He also states that 
many patients who have “been claiminz compensation, and even many who have had 
a schedule loss already awarded, hav., at the request of the Department, had their 
final examination postponed for a period of two to six months, and, as the result of 
treatment, the schedule loss has been materially red.iced, and in many cases passed 
with no permartent disability. 

The following quotation is fron: -Jre Locke's report : 

“There is no question from our expr rience that the period of dieability in a large majority 
of cases has been lessened. We believ that"the advantages of physiotherapy are not only in 
lessentng the period of disability, but al-» in aiding us te have the patient under our close ob- 

. servation, and in @couraging Bim to «turn to his own, or some other occupation.” 
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Having now established our,clinic, it may be profitable briefly to consider the 
types of cases which I consider could be advantageously treated, and it ıs my con- 
Sidered opinion from long experience that many of the late disastrous effects in some 
of the gypes enumerated, will be-prevented by the establishment of local industrial 
clinics. * Ld ; 

In the following’ groups I shall descrie briefly the type of case I have in mind, 
many of which are neglected by the patient himself, either through ignorance, or 
from lack of oppoftunity for correct treatment; many undergo inadequate treatment, 


inseparable from existing conditions; and all could be treated by local clinics with 


great advantage. * 
Group 1. .? : 
Minor strains of muscles, ligaments, and other joint structures, not necessi- 
tating giving up work. . — : 
Group 2. į s 


More serious strains of muscles, and sprains of other joint" strugtures, 
generally necessitating diminished working capacity, partially or wholly. All 
types in these two groups, if neglected, frequently lead to serious disability, and 
the key-note to success in their treatment, is to take them in hand early before 
secondary changes supervene. 


Group 3. 

Is a large group comprising cases of atonic and wasted muscles, following 
early arthritic changes, and after injuries of varying degree, including the after- 
effects of dislocations and fractures. This ig a group of paramount importance. 


The importance of the earlf treatment of atonic and wasted muscles, as | 
emphasized in my Presidential Address to this Meeting last year, c&€nnot be over- 
stated. E è 

Atonicity ofemusctes, leading to wasting, is a slow and insidious condition, which 
follows inflammation of tissues from any cause, andgnon-recovery leads inewitably 
to loss of function and grippling of all degrees Later, joint changes supervene from 
wrong mechanical stresses, caused by inefficient muscular action, and from the 

. diminution of the arterial, venous, and lymphatic oirculations, resulting from the 
lessened: pumping action of the wasted muscles. I cannot emphasize too strongly 
the importance of the early treatment of the cases involving sfrains, sprains of liga- 
ments, and oéher joint structures, and atonic and wasted muscles following early 
arthritis and injury. ` 

Such cases are to be Seen every day in large numbers, and are a most fruitful 
source of serious arthritic changes in the later staes, and I have no hesitation in 
saying that much disability and ldss of working hotrs could be prevented by adequate 
early treatment of cases in these three groups. 

Further, the treatment of these caSes by a pamticular electrical method is the only 
method I know which is uniformly successful in its results, and, if given in the early 
stages, prevents the formation of adhesions which lead to pain and crippling put of 
all proportion to the original damage to thg various joint structures. 

It is mainly on account of my conviction, from a long experience of the treatment 
of such cases, that many of the late disastrous effects can be prevented by early and 
adequate treatment, that I se strongly support the proposal for local industrial clinics. 

Group 4... : A T 

‘Consists of types of cases which, for convenience, may be described under 
the terms *' chronic rheumatism "' and, *' fibrositis.” 

The work of the Empire Rheumatism Council has emphasized that rheumatism 
more seriously affects the economic life of the community thay any other disease 
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condition, and chronic rheumatism by itself is annually responsible for great havoc 
and economic loss among workers of all classes. . 

As treatment by physical medicine has proved conclusively that it can offer the 
most valuable assistance ig all manifestations of chronic rheumatism, and as *officiale 
Statistics show that one-sixth of the total payments made under National Health 
Insurance is directly due to rheumatism, it is surely no exaggeration to claim that 
facilities for well-organized treatment by physiotherapeutic "methods would be a 
valuable contribution to the desirable efforts to reduce this serious wastage of man 

.power. Further, the proyision of organized facilities for industrial workers to obtain 
these benefits, particularly in the early stages when the disease is most amenable to* 
treatment, is syrely a ctaim which the workers have a right to expect, in view of their 
own large contribution to the Insurance Fund. 

Insurance Companies also must realize that their duty to employer and employee 
does otecease with the pr8vision of ®rdinary medical relief, and payment of compen- 
sation. It must therefore be possible to interest Insurance’ Companies in’ any scheme 
which fs likely to lead to a reduction of long-standing disability, which is an enormous 
and unnecessary drain on their resources. 

It is not my intention to quote largely from statistics, but the following quotation 
from the British Journal of Physical Medicine, is sufficient to give one some idea of 
the magnitude of the question at issue. (In passing I should like to acknowledge with 
gratitude the help the Editor of the aa ie of Physical Medicine has given 
me in supplying information from his files for the preparation of this paper.) 

The quotation which refers to one year only is as follows: * 

‘“The sum of 420,000,000 was paid out in Insurance Benefit representing 34,000,000 weeks 
of incapacity. Five-and-a-half million weeks, costing £%, 000,000 were due to rheumatism or 
allied diseases. Adding the loss of wages estimated at 412,000,000, it is found that the econo- 
mic loss caused by these diseases reached the huge total in one year of 417,000,000. The sums 
paid by Insurance Committees for Salicylates and Alkalis must be enormoas, and out of all 
proportion to the benefits received, silice a radical cure demands much more than the relief 
these drugs can afforel. The conclusiongto which all leading medical men are being driven is 
that physical therapeutics offer the only effective means of reducifig the enormous loss, and 
lessening the physical and mental sufering due to®these diseases.” 

Fibrositis is a common condition, and one which is particularly amenable to 
early treatment, but which, if neglected, may ultimately have serious consequences. 
Fibrositis is characterized by an acute and chronic inflammation of connective tissue, 
and affects the fibrous supporifng structures of muscles, fascie, joint capsules, 
tendons and their sheaths, and particularly the areolar tissue of any of these struc- 
tures. It is important because af its crippling effect from pain in the acute stage, 
limitation of movements from adfesfons in the chronic stage, and the loss of the 
resiliency and pliability of various structures in the pre-adherent stage. Lumbago, 
sciatica, intercostal and muscular „rheumatism, may be instances of fibrositis with 
special names, denoting rather the locality affected than the actual pathological 
changes descriptive of the condition. Mild trauma is often a contributory cause, and 
treatment in the early stages is important, and frequently prevents more serious results 
which follow neglect. d . 

Group 5. 

Certain stages of osteoarthritis, particufarly in the early stage when the 
disease is more, or less confined to the periarticulag structures—a condition which 
is so common and often the forerunger of serious bone changes. 

In the early stages the symptoms of periarticular arthrjtis are generally not 
considered by the average working-class Patient serious enough to warrant special 
treatmerft until sleep is disturbed, but it is a condition leading to late damage to joints, 
and in the early stages is mos, amenable to physical treatment. 
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Group 6. d 
. Adhesions. Two of the most prolific causes of persistent discqmfort and 

dysfunction in muscles and joints are the formation of adhesions, and the mal- 
.  nufritiog and stretching of the areolar tissue, due to igterstitial oedema, leading 

to loss of its normal flexibility and suppleness, and characterized by a feeling of 
muscular and joint stiffness. In such cases the normal free action of the muscles 
is interfered wjth,"and the condition 1s the direct result of imperfect repair after 
inflammation from any cause. 

From the facts that inflammation causes adhesions, and that inflammation is 
present in all cases of injury and disease, it will 5e realized that adhesions and their 
grave consequences 1n limiting the movements of parts upon eg&h other, are extremely 
common and of serious moment, because of their interference with the body mechanics 
generally. Pain is an invariable accompaniment of adhesions, and thus is a further 
cause of joint disability. A point of importance in considering the seriousness of 
adhesions in'relation to treatment is that it 1s all too common for cases of joint and 
muscle adhesions to be labelled “ rheumatism," particularly by the patient himself 
and his relations, and in consequence they are frequently wrongly treated and do not 
recover. This is all the more disappointing in view of the fact that, in the vast 
majority of cases of interference with joint action by adhesions, correct treatment will 
end in complete cure, whereas if treated as rheumatism much valuable time is lost, 
and the adhesions bind parts more and more powerfully together as time marches on, 
and so the difficulty of treatment is incréased. 

Mainly owing* to the fact that in the early stages the conditions produced by 
adhesions do not appear to be serious enough to warrant the patient seeking advice, 
the muscles waste, and thus furth€r crippling of the joint occurs. 

The condition thus described constitutes an enormous group in evefy community, 
and particularly in æ working-class community, and énevitably leads to varying 
degrees of disalfility, ‘and later to the more se-jous arthritic changes, so that in- 
dustrially this group is of the greatest importance. Hortunately, most cases en this 
group are most amenabde to treatment if diagrfosed and correctly treated early, and 
in my opinion they are so important grom the arjhritic or chronic rheumatic point of 
view, as almost to warrant the formation of local clues for therr treatment alone. It 
is*in these cases that manipulative surgery and treatment of the muscles by graduated 
contractions are the most successful forms of treatment. 

e It may new Be interesting briefly to record what usually happens to the cases in 
these groups. 


In Group 1, comprising slight strains and,sprains, the patient usually does 
nothing, and, owing to the dermant energy “or, repair which lies within the body 
cells, many such cases recover completely. Others less fortunate drift into 
Group 2. i 

In Group 2. Nothing more than ordinafy home remedies are applied, and 
a certain number of casas recover for the same reason as in Group 1. But a large 
number do not recover, and proceed to develop a more serious condition, expsessed 
generally by increase ef pain, swelling; ana loss of function. Groups 3, 4; 5, 
and 6 usually end up by seeking specialized treatment at a hospital. But hos- 
pitals are faced with the difficulties of dealing with large numbers of the more 
serious cases, so that adequate time for the proper treatment of the types of case 
under review becomes almost impossible, even if there happeris to be available a 
physiotherapeutic department. The consequences are: 


I. That there is much wastage ef time due to the patient having to wait 


long hours for his turn for treatment. ° e 
2. That too little time can be spared to give aglequate treatment at each visit. 
. ° 
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3. That further loss of time is caused by the necessity of ordering treatment 

twice or three times a week only, in the hope of spreading out the capacity of a 

busy department. Treatments twice and three times weekly, and treatment$ 

reduced in time at eagh visit, are in the majority of cases practically uselgss. —— 

Supervision of cases under treatment is for many reasons in py opinión absolutely 
essential in the interests of the patient, and I wish to stress the point most emphatically 
that adequate supervision is one of the most important and necessary factors leading 
to successful results of treatment by all methods which come within the sphere of 
physical medicine. 

Again I would like to emphasize the point that physical treatment in the early 
stages of mimor injufles and arthritis would not only enable a man to return to 
effective work quickly, but it would undoubtedly lessen the tendency to more serious 
late developments. "e % : 

Finally, it is my considered belief that only by the establishment of properly 
supervised industrial clinics in various centres will the workers and industrial manage- 
ments receive an adequate return for the contributions they make annually towards 
medical aid. 


THE CLINICAL APPLICATIONS OF MASSAGE 
By JAMES H. CYRIAX, M.D., M.R.CSS. * 


he 
“dt 


a definitive basis for research the two great necessities are (a) agreement 
^ . . . 
on what structures tespond to massage; and (b) the standardization of its 
technigue so that all the conditions amenable to massage are regularly relieved. 
e 


l 
T HE way, in which massage works is not properly understood. In order to form 


STRUCTURES AMENABLE TO MASSAGE 


. . e. . 

The tissues that I have found to respond to massage are muscle (Striated and un- 
striated), ligament (including joint-capsule), tendon and tendon-sheath, subcutaneous 
fascia, periosteum, and skin, in order of diminishing importance. The skin, of course, is 
always affected by any type df massage and may, indeed, be rather «a hindrance to the 
adequate massage of the structures beneath it; but, as I know of no skin disease, that 
massage benefits, and as it is pointless to massage the skif alone for deeper troubles, 
massage of the skin will not be teferred to again. 

e e 


Muscle 

Rheumatism occurs in almost’any muscle, but 1 have yet to meet it in those of 
the hands, feet, face and larynx. On the other hand, injuries to the small muscles of 
the Imnds and feet are not uncommon; the sudden pain in the foot often called 
Morton’s metatarsalgia is caused by overstretching of an gnterosseous muscle. Rheu- 
matism has a predilection for the central parts of the body, attacking especially the 
whole length of the erector spina, the trapezius, the rhomboids, the levator anguli 
scapula and the muscles about the shoulder and hip joints. Muscular trouble distal 
to the shoulder and buttock is more often due to injury or overuse than to rheumatism. 
The treatment is deep friction to the muscle. Owing to the patient's poor 
ability to localize the painful spot in mwscular conditions, it is often necessary to 
ascertain by selective logal anzsthesia, the site of the causative place. When the 
correct place is infiltrated the pain disappears for the duration of the anzsthesia 
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(sometimes for longer), and an exact regional diagnosis has been made. This is also 


a useful therapeutic method, particularly in lesiois of those muscles that.the finger 
cannot reach. 


‘Ligaments e ` $ 


The interspinous and lumbo-sacral (With its sacral prolongation) ligaments are 
the only ones subject to both rheumatic and t-aumatic inflammation. Traumatic 
inflammation, with? subsequent scarring, occurs ir the medial collateral and coronary 
ligaments of the knee, the fibular collateral ligament of the ankle, and any of the 
emall ligaments of the wrist. 

When the medial collateral ligament is caus ng stiffness of the knee, the skia- 
gram will show early osteoarthritis, but the otter—symptomless—knee will throw 
a similar shadow. Massage to the ligament followed by mohilization of the knee 
will give relief in about eight sessions; it is no *zood treafing the patient fer dsteo- 
arthritis. Ifethe coronary Ngament is sprained, tie site of the tenderness*is identica} 
with that due to a torn meniscus, but treatment Ey massageeand mobilization affords 
permanent relief. Most of the cures of a “torn cartilage” by bonesetters are of 
this sort. When the ankle is sprained a double injury occurs, namely, to the fibular 
collateral ligament and to the capsule of the calcaneo-cuboid joint; hence the massage 
must be applied to the lower edge of the fibula aad to the joint-line further in front. 
Occasionally the one injury occurs without the other. The usual manipulation 
stretches both structures. : 

At the wrist, massage is effective without mobilization, but afterwards there is 
alwavs a fair amount of pain and rung againstwwhich the patient should be warned. 


Capsule . 


In traumatic artltritis of the cuneo-first-metatarsal and first-metatarso-phalangeal 
Joint, massage te the eapsule soon gives full relie Even in osteoarthritis relief last- 
‘ing a long time may result. Traumatic adhesiors in ghe calcaneo-cuboid joint have 
been dealt with above., After a finger-joint kas been sprainéd, spontaneous cure 
takes about a year; this period can be greatly shortened by'massage to the damaged 
part of the capsule. The only other joint the capsule of which occasionally requires 
massage 4s the knee. . . 


Tendon  * 


. 

* Tendons are particularly liable to inflammation after overuse; the only one which, 
in my experience, is afftcted by rheumatism is the epicranial aponeurosis. In the 
upper limb, the tendons that commonly need massage are the supraspinatus and sub- 
scapularis at their insertion into tht tuberosities of tke humerus, the long tendon of the 
biceps in the groove, and the tendon of insertion at the elbow. The so-called tennis 
and golfers’ elbows are sprains of thé conjoinec etendons at the lateral and medial 
epicondyles respectively; the lesion at the lateral epicondyle is often curable by 
manipulation alone, where&s at the medial epicondyle massage gives relief, but 
mobilization does not. Perhaps the commonest site of teno-vaginitis is the extensor 
and abductor tendons of t@e thumb where they vind round the shaft of the radius. 
Occasionally so sevete a case occurs that the tendon is too tender to touch and there 
is effusion with obvious crepitus. lf so, immobilization for a week or so in a cock-up 
plaster must be maintained until the extreme tenderness has worn off, when massage 
can be begun. Manipulation is useless in the cas of these long tendons. 

In the lower limb, tendinitis is altogether less common. The less unusual places 
are the tendon of the rectus femoris just bélow tl e anterior superior spine, the tendo 
Achillis, the peroneal tendons on the outer side of the calcaneus (after a sprained 
ankle) and the tendon of the extensor hallucis longus et the big-fbe joint. 'To date, 
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inflammation of the tendo Achillis has always yielded to one session of massage; 
the others take a week or two to obtain cure. Special reference must be made to 
inflammation of the tendon of the biceps muscle at the back of the knee, and of the 
semimembranous muscle et the groove on the tibial condyle. In obscure paiws about 
the knee, one of these two structures is gften at fault. Riders sprain *is said to be 
a tear of the tendon of the adductor longts from the pubes, but, in the cases 1 have 
seen, the lesion has been two or three inches below the bone ^? hence I glass this con- 
dition with the muscles. k 


Periosteum , . 
Injuries ġo the subcutaneous surface of the tibia often set up chronic pain, which 
yields to gentle decongestive massage. 


Suhcutqneous Fascid * e e 

Painful nodules sometimes form over the sacrum;el have not met them else- 
wher. Strong friction, does not remove them, but soon relieves the pain arising 
from them. 


TYPES OF MASSAGE 


There are six kinds of massage, each requiring a different teclinique : 

(1) - Pleasant treatments for convalescents, insomniacs, the rich, etc. 

(2) For the maintenance of power and range in muscles and joints which are 
the seat, or near the seat, of an injury. 

(3) ‘To diminish oedema and jraumatic periostitis. 

(4) To combat the late effects of injury to guscle, ligament and tendon. 

(5) To «elieve rheumatic inflammation of Nate and ligament. 

(6) To encourage the relaxation of unstriated muscle. , 


(1) Pleasant Treatments . 4 
These, consistiag chiefly? of effigurage, and kneading and picking up of muscle, 
are familiar to ever se. Medically, they are the least important of any 
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of the shoulder that has been reduced is damage to the capsule and muscles. The 
patient, left to himself, would keep the joint stil on account of the pain, whereas 
the only way for him to recover full use of his arm is for movements to be begun at 
once. lassage is now of real help since it accelerates the ci culation, reduces oedema, - 
, and encourages relaxation of the muscles, therebv diminishing pain and increasing 


. 
the range of movement. 


(3) For Oedema and Traumatic Periostitis 

Any patient is the more comfortable for the passive removal of oedema, largely, 
I, think, because the diminished tension in the subcutaneous tissues removes an impedi- 
ment to free blood and lymph flow. In traumatic periostitis ef the tibia—the only 
place where I have had occasion to treat it—gentle upward strbking on the same lines 
as for oedema appears to do good. Though the relief is at first rather temporary, 
after a few sessions it lasts longer and full relief ig attainable if about a fortnjgh& 


(4) For Combating the Late Effects of Injury to : EN" 

(a) Striated muscle. The sooner massage and movements are begun after an 
injury the better. Too often the scar in the muscle has been allowed to form adhesions 
owing to immobilization during healing, and massage by deep friction is essential 
to separate the muscle from fixed points (e.g., bone) in its neighbourhood and to scars 
within itself. Provided that the massage is accurately placed and given firmly enough 
to reach the deeper layers of the scar, this ean be softened and thinned, and the muscle 
passively stretched and actively exercised.. Accurate placing of massage, however, 
is not always easy, since the area complained of oy the patient may not contain the 
spot causing the pain. He may, fpr example, complain of a pain down the back of 
the thigh and the outer side of the calf ('' sciatica ‘’), which is due in faet to-a gluteal 
fibromyositis; massage to the thigh and leg will be useless; to the buttock, curative. 
` Or he may complain ofa pain radiating horizontally across the lower back and which 
takes origin from the lumbo-sacral ligament, but His sensations are little guide,to its 
position. Equally, a pain down the arm and fqrearm f'' brachial neuritis ”) usually 
comes from the shouldei* muscles, and a frontal headac panies infiammation 
of the posterior cervical muscles near fhe occiput.* In case masseuses are ' 
much more often successful than bone-setters, »ecau is of paramount 
importa, in muscular lesions. 
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heat relieves the pain for the duraticr of its application, but has little or no curative 
value. Massage on the other hand is quite painful and makes the muscle much more 
tender, but lastingly less painful to ase. 

The scars that follow gttacks of rreumatism are similar, except in extent, te those, 
resulting from injury, but they do nct develop adhesions to bony, points; hence, treat- 
ment by deep friction, given as hard as, and for as long as, the patient can stand it, 
is of paramount importance. The -:ew exists that massage should skjrt the really 
tender places, on the ground that they are "inflamed." On the contrary, it is because 
they are inflamed—but not infectec— hat they must be given massage. This advice 
is a relic of the days of Hilton, and shows the lack of understanding, even now, of 
the difference between he inflammation due, and that not due, to bacterial invasion. 
Active exercises are useful in strengthening the muscle; passive movements are 
pointless. ^. 

fn short, the treatmenf of acute f&cromyositis is massage, heat, and rest; of chronic 
fibromyositis, massage and exercises. i d 

The only ligaments shat are at zL liable to rheumatic inflammation are the inter- 
spinous. An attack of acute rheun.atism in them often recovers spontaneously; if 
not, it becomes chronic and then wi last for years. Full relief is usually obtained 
in about four sessions of deep fricton; neither passive nor active movements have 
any effect. 


(6) For the Relaxation of Spasm of Unstriated Muscle 


All muscle is liable to spasm, ow particularly unstriated muscle, e.g., that of the 
arterioles in Raynaud's disease and ;l.e bronchioles in asthma. Nowhere, however, is 
established spasm as intractable as in the alimentary canal, and every physician is 
familiar with she patient who has had years of abdominal pain due only to a length 
of spastic intestine. No drug yet discovered, and no operation wet devised, will give 
relief from spasm of the bowel; it is, therefore, particularly fortunate that manual 
vibrations applied to the intestine PLraugh the abdominal wall can cause relaxation, 
which, with repeatede trea:memts, usually becomes permanent. I have not had the 
opportunity of trying the.effect of vi»-atory treatment on spastn of the digital arteries, 
nor suprapubically in dysmenojrhoeà in the hofe that the vibration can penetrate as 


far as the uterus, but in theory eitte- 1» qujte a reasonable procedure. 
. e . 


*,. CONCLUSION $n : 

These then are my views on w 1a: structures respond to massage, and how the 
technique of giving it may be varied. Deep friction is the*really important movement 
for dealing with chronic musculhr, jgamentous and tendinous conditions; manual 
vibration, for treating intestinal #92sm. Mobilization sometimes is, and sometimes 
is not, an essential sequel to massage. Only when unanimity on the above points 
has been achieved will it be posstkl2 usefully to investigate the effects of friction, 
since not even empirical data can be accumulated from the results of quite different 
ways pf giving the massage and carrying out the mobiliZation. Future research into 
the reason for the good results of massage must rest on a basis of agreement on what 
structures should be massaged, for what conditions massage should be employed, and 
what technique should be used. The suggestions made in this paper will, I hope, 
increase the accuracy with which message is given, and thus hasten the day when 
uniformity in bractice gives a cleare- understanding of the manner in which massage 
achieves its effects. . 
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. PHYSIOTHERAPY IN DISEASES OF THE SKIN 
E (PART D 
à e ° By ROBERT AITKEN, M.D., F.RaC.P. 
Physician to the Skin Departmeal, Royal Infirmary, Edinburgh. 
: e Dermalologist, Perth Royal Infirmary. 

Physiotherapy in its various forms is now a well established part or the derma- 
tologist’s armamentarium. Many diseases can be treated by one or other of the 
*physiotherapeutic methods while, in some conditions, physioterapy is the only method 
of treatment. The various types of physiotherapy used in diseages of the skin are ultra- 
violet rays, X-rays, radium, diathermy, electrolysis, the high-frequen&y current and 
carbon-dioxide snow. 


Dosage of Ultra-Violew Irradiation ° j TE 

If I begin with ultra-vfolet irradiation, it is not because this is the most important 
physical method, but only because it is less specialized, and 1s more easily available 
to the family doctor. It cannot be too strongly stated that ultra-violet irradiation is 
not a panacea for all skin diseases, though many non-dermatological writers would 
almost lead us to believe that it is. It is not even the method of choice in some of the 
conditions in which it is used. ln most conditions at is as an adjuvant to other remedies 
that 1t is employed. . 

With regard to dosage, it may be taken for granted that, unless otherwise stated, 
a dose short of that required to produce erythema 1s administered, and the treatment 
is given daily except Saturday and Sunday. This general statement is preferable to 
attempting to give indications of dosage in terms of time and distance, a thing which, 
in my opinion, it is impossible to do satisfactorily, though some writers attempt it. Arcs 
differ in power, diffétent carbons need different times of exposure to obtain the same 
skin effect, while meréury-vapour lamps differ greatly in output according to age and 
the type of lamp. These factors make it quite impossilye to state definitely in tgrms of 
minutes what the expogure should be. Another point against guch an attempt is the 
fact that there is, in my experience, a much greater variation in the skin reaction to 
ultra-violet rays than to some other forms of physical treatment. 


*  * Skin’ Tuberculosis (Lupus Vulgaris, Scrofulodermia, ['uberculides ) š 
Tuberəulosıs of the skin 1s first and foremost a disease in which physical therapy 
phys an impbrtaht part. Lupus vulgaris ts not a cenimon disease and, because of 
thaf, readers may think that it could be discussed at a later part of the paper. I discuss 
it first partly because it was the skin disease 1n which ultra-violet irradiation was first 
used. Another reason is that it 1s pf considerable social and economic importance. Few 
people not intimately connected with lupus patient realize the handicap under which 
these patients live. As the disease affgcts the face most frequently they are ostracised 
and shunned by their fellows, and have difficulty if obtaining employment. They are, 
therefore, a burden to their gelations or to the Public Authorities. Their lot has been 
altered by light treatment, especially during the last ten years. They must, of gourse, 
be placed as far as posstblaon the régime which all tuberculous patients should follow, 
namely fresh air, good food, satisfactory houses, etc., because it must not be forgotten 
that we are dealing with a general tuberculous infection with a local manifestation in 
the skin. General light baths should be given. It has been stated that these alone 
cannot cure Jupus. With this Statement I do not agree. Though the disease wil] not 
clear up ın all cases, or even in most, yet if a fair proportion light baths alone will 
bring about a cure. “This result will be hastened by the more recent, but more 
specialized, treatment with the Finsen-Lomholt lamp. It is more than forty years since 
Finsen showed that lupus could be cured with concentrated ic light, but the modifica- 
tion of the Finsen apparatus made by Lomholt has Shortened the duration of each 
e 
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application ‘and the time required to bring about a«complete cure. I am fortunate in 
having three of these Finsen-Lomholt lamps in my department at the Royal Infirmary; 
Edinburgh—the only hospital in the British Isles to possess three. One voluntary 
hospital in England has two, while recently the Glasgow Public Health Authorities 
have installed three in orfe of their tuberculosis Dispensaries. The restiits obtained 
with this lamp surpass those obtained witlfany other. I have uséd the Kromayer lamp 
in this disease, and have no hesitation in saying that the results are poor compared with 
those obtained with the Finsen-Lomholt lamp. Those particularly interested in the 
subject I would refer for fuller details to two other papers (*). . 

Scrofulodermia respbnds well as a rule. The discharge may become more profuse 
at first, but, as the greatment progresses, diminishes and eventually ceases. The 
associated glánds, becduse this is the most usual cause of scrofulodermia, decrease 
in size and at length disappear, while the infection of the skin steadily improves till 
cure results. "5 œ . ' 

The type of tuberculosis of the skin whch is the most resistant to light treatment 
is the pseudo-elephantiagis type, and I have never seen much improvement brought 
about by irradiation in these cases. 

X-rays should never be used in the treatment of lupus or scrofulodermia. The risk 
of carcinoma is great, while the cosmetic result is poor compared with that obtained 
with light treatment. 

The tubezculides do well as a rule, especially lichen scrofulosorum which should 
clear up rapidly. Papulo-necrotic tuberculides take longer, months of treatment being 
required as a rule. Erythema induratum responds satisfactorily in the early stages, but 
when the parts have ulcerated, X-rays are better than ultra-violet rays. Four doses of 
150r at intervals of a fortnight ordinarily cause tke ulcers to heal up, when general 
ultra-violet irmdiation may be given for the general condition. 


è Alopecia Areata x: 

For alopecia areata many writets have claimed ultra-violet rays as*n infallible cure. 
It is certainly a valuable remegy in many cases, but to speak of it as a specific remedy 
is to show a lack of* knowledge and®experience of the diseage. The disease is very 
capricious, and the last remedy—anq the last dogtor—always get the credit for the cure. 
Dermatologists have been usimg the mercury-vapour lamp in the treatment of this 
condition for nearly thirty years, and I am certain that not one of them woukd deny 
that some cases fail fo respond at all, even after prolonged treatment. ,Dhere is no 
doubt that many cases do w'elj under the treatment, but I have seen quite a number 
getting steadily worse even under vigorous ultra-violet irradiation. It 1s, nevertheless, 
a remedy to be tried, but the possibility of complete failur® must be kept in mind. In 
alopecia areata the doses must bé sufficiently great to produce a brisk reaction on the 
scalp. The redness ought to be allowed to pass off before another dose is given. In 
complete baldness it 1s useful to treat the head in sections at intervals of two or three 
days rather than the whole scalp atone sitting.” 


Furunculosis » 
Vurunculosis benefits greatly from ultra-violet irradiation. General irradiation, 
with additional local irradiations, are indicated. This treatment is of most 


use in the chronic form where the boils appear either singly or im numbers over a long 
period. For single boils, X-rays are preferable. This subject has been recently 
discussed by Meyer (). I have had no experience of short-wave therapy, as outlined 


by him. Sycosis 

In sycosis the results of ultra-violet irradiation are similar to the results of other 
forms of treatment, namely sometimes Very gratifying, and sometimes very disap- 
pointirg. It has been suggested that the superficial or bactericidal rays are the 
e1.—Aitken, R. (1936), Edin. Med®J., 43, 57, 194. 
‘2.—Meyer, J. (1939), B.J.P.M., 2, 73. : s 
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important ones, but they are valueless. The organisms lie deep in the Nair follicles, 
and the short bactericidal rays cannot reach them or account of their lack of penetrating 
power. It is inadvisable, as well as useless, to give an exfoliating dose in tis disease. 
Genera] light baths with the object of raising the patient's resistance to the 
'staphylococéus' are what should be given. On the wholf, much better results are 
obtained with X-ray treatment. Some worRers prefer to give at one sitting a dose of 
X-rays which will epilate the beard region. This 1s undesirable, as such a dose will 
later give rise to ùn X-ray scar with its atroph:ed skin and telangiectasis. It is 
preferable to divide the dose, giving 75 7 at weekly intervals for five doses. The hair 
falls out later, but there is no risk of damage to the skin witl&this method. A patient " 
who has had sycosis ought to remain clean shaven for at least year afterwards, and 
not allow the beard or moustache to grow. 
Psoriasis 

Psoriasis is another disease in which brilliané results Have been claimed eby non- 
dermatological writers, but*no dermatologist ever seems to have attained such results 
with ultra-violet irradiation alone. I have tested the effect,of irradiation in Several 
cases, smearing the one side of the body with ointment so as to prevent the rays acting 
on that side, and leaving the other side without that protection. There was no doubt 
that in some cases the side receiving irradiation twice a week, with ordinary treatment 
on other days, paled more rapidly than the side receiving ointment treatment only. 
Other cases, however, failed to respond, and some became worse under «he treatment. 
The cases which respond best are those in tvhich the patches are thin; when the patches 
are thick they are more resistant. This is what happens with other remedies also, the 
indurated patches being resistant to all treatments In stubborn cases, however, the 
method is well worth trying. 

Sometimes the effect of light treatment is pecu iar. On one occasion I was asked 
to undertake the treatfnent of a man with large indurated patches of psoriasis on which 
ordinary treatment seemed to make little or no impression. The irradiations had 
apparently just as little effect, and I advised him" to djscontinue the treatmens. He 
resumed treatment with fe ointment which, before beginning irrfdiations, he had been 
using without any beneht, and within a fortnight he was about 50 per cent. better. 
Evidently the light treatment had in some way altered his skin, and caused it to respond 
toean qin&ment which had had no effect previously. 

Ordinarily I give doses short of those required to produce fedness, as the disease 
may be spread by provoking a brisk reaction on the hea|tlty skin. Even the exfoliating 
doses on isolated thickened patches is frequently without much effect, and the end 
results, as judged by relápses, are no better with ir-adiation than with any other form 
of treatment. At the same time light treatment is math cleaner than the use of greases, 
and patients, while fully realizing'its limitations, sametimes prefer it to ointments on 
that account. 

For the thick stubborn patches X-rays are of value, 150 r being given at intervals 
of a fortnight for three or four doses. A word of caution must be given here. Psoriasis 
has a great tendency to recur? and the temptation to use X-rays frequently i is one which 
must be resisted. This is especially the case in chi dren where the effect of X-rays on 
the bone marrow must be temembered. I have known of children who have been 
treated with X-rays by radiologists, 4nd who have had a marked degree of anaemia as 
the result of the treatment. 

* Herpes Zoster NS 

In herpes zoster little, if any, advantage is gaired by irradiating in the attempt to 
clear up the vesicles. If the time taken as the result of using the technique outlined by 
various writers is worked out, it is seen that there ts practically no difference between 
the time required for the vesicles to dry up under ordinary titatment and that required 
under light treatment. e . 
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Recently a paper was published in a French Journal in which the two authors gave 
their results of the treatment of shiagles with ultra-violet rays. Thirty cases were 
given five doses at intervals of thre: days, the eruption having been present tor five 
days. These cases were said to be cured, the implication being that the rays were, 
responsible for this result. The duration,of the disease was thys three Weeks. The 
disease clears up without treatment in about that time, or in some cases less. lt will 
thus be seen that the irradiation was of little or no avail. A larger numker was given 
similar treatment, though the eruption had been present for from five to fourteen days. 
Most of these were stated to be cured without further treatment, but, as the same 
result would have been oBtained with :he use of a simple dusting powder as a protective 
the radiation tgeatment*yas unnecessary. Such procedure can only lead to the remedy 
—and the medical profession—being discredited. I have known a patient develop 
herpes zoster while under Jight trea. nent for another condition, and the zoster ran a 
normal &ourse. It is frequently said that irradiations will abort the disease, but this 
cannot, be proved. Not infrequently the initial pain is Severe and yet only a few 
vesicles appear. If such» a case hac been irradiated, the treatment would have been 
given the credit of aborting the disease, while the fact of the matter is that there would 
have been few vesicles in any case. It is for the pain which so frequently accompanies 
or follows the condition that irradiation can be employed with benefit. Even after 
only one or two doses the patient is able to sleep better, and in this way considerable 
benefit is conférred, especially in old people. When the pain persists after the eruption 
has disappeared, light treatment may also bé given with benefit. The dose ought not 
to be an exfoliating one, but short of that required to produce redness. It too brisk a 
reaction is produced the benefit n'ay be lessened, as the skin irritation prevents 
satisfactory sleep. For this persistent pain, the high-frequency current may be used, 
the vacuum electrode being applied over the area affected for five minutes twice a day. 

° Dermatitis ^ 

Dermatitis or eczema is such e wide subject, and comprises sô many different 
forms;'that it is impossible to de jusuce to it ın the course of a short article. It must be 
remembered that dermatitis is not ar Entity, but rather a group of symptoms. As our 
knowledge advances, more and mose conditiows are being removed from what Sir 
Norman Walker calls ‘‘the rubbish heap of eczema." An effort must be made to elicit 
the cause, but not infyequently all investigations give negative results. Acuté cases of 
dermatitis are not suitable for light -reatment, the best results being obtgined in the 
chronic cases. In some cases,*especially in hospital work, the radíatiens are usefal, 
more for improving the patient's general condition than for any special effect they have 
on the eruption. While far from jeccmmending that light treatment be given to every 
case of dermatitis, I do think that, waere the condition has resisted proper treatment, 
it is worth while trying the effect of ultra-violet irradiation. 

X-rays are of more value than ult-a-violet reys in some types of dermatitis. Where 
there are only a few patches, especially if the skin 1s thickened and leathery, X-rays 
will help greatly. In the form known as neurodermatitis, X-ray treatment is the best 
formeof therapy. Doses of 1507 at intervals of a fortnight for three or four doses will 
transform the leathery skin into supple+and pliable tissug, and the itching will be 
completely relieved. . 

'There are some forms of itchy dermatitis in which the chief element is the papule, 
or small patches, which do not clear up under prdinary treatmem. They are too 
widespread for X-ray treatment. These cases respond to high frequency. They are 
troublesome and require a good deal 5f patience because of the amount of surface to be 
treated. It is better to treat the patient daily, the application being made to different 
areas se that the same argas are treated on alternate days. The vacuum electrode is 

assed over the affected part for five minutes, the current being mild, but the treatment 
must be persisted in for several weeks before, the condition is likely to clear up. 
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SOME EXAMPLES OF DIATHERMY AND 
. ! SHORT-WAVE APPARATUS = 


F ° . , By L. G. H. Sarsrietp, D.Sc., M.I.E.E.,eA.Inst.P. 
Hon. Consultivg Radiological Enginger to Unwersity College Hospital. 


] " Continuing the Series 'of Papers on 
ELECTRO-MEDICAL APPARATUS : ITS CHARACTER, OPERATION AND 
: CARE: PART Il. No. 10 (continued) 


The “ Novotherm 300” "i ° 
The *' Novotherm 300 ” is a valve maintained short-wave apparatus devised to 
give reliable working with reproducibility of dosage, simpyic&y* of control and low 
running costs. The manufacturers, Messrs. Watsén and Sons (Electro-medjcaf), Ltd., 
have incorporated a British-made valve (G.E.C.) which has a guaranteed filament 
burning life of 1,000 hours. A time counter is provided in the circuit to indicate the 
number of hours for which the valve has been used. The wave-length of the machine 
is 6 metres, and the output 300 watts continuously. It can be operated from A.C. 
mains of voltage from 145-250 volts, an auto-transformer being supplied to facilitate 
this. s 

General Arrangement. The general arrangement of the components can be seen 
from figures 156 and 157. In the bottom of the cabinet is the main transformer (1), 
J i and the time counter (2). Above 

*are the valve (8) with its radiator (9) 
‘arranged ın the vegtilating cone 
(10). The oscillating coil (7) 
compri$es two turns of copper 
tubing, and is connected bejween 
e the “node amd the grid, this 
coil being energised from the 
secondary of the high voltage trans- 
former through a choke L as shown 
in the wiring diagram (Fig. 158). * 

A nqvel form of condenser C, is 
introfftuced between the valve anode 
V, and valve filament. It consists of 
à metal *' flag °’ supported near the 

° anpde radiator by a metal strip con- 
nected at the bottom to one side of 
the filament. This condenser is pro- 
vided because it has been found thai 
additional capacitance across the 
valve is necessary at wave-lerfgths 
of the order of 6 metres. 

The output, or patient circuit, 
consists of an inductance L, with a 
variable condenser ÇQ, across it. 
This is the patient tuning condenser. 
The leads to the patient are plugged 
in at S, and Sy. 

Fig. 156 — Photograph of Watson‘ Novolherm 300" — Current-ddeasuring Circuit?! The 
with back of case removed to show componenis. current-measuring circuit is rather. 
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components of the 


Novolherm 300 " 


ig. 158 (rmght).— Wiring diagram of Jaison '* Novo- 


therm 300.” 2 . 


. e > 

unusual, and consists of a thermocouple T, which is connected to the two output 
«erminals S, and S; though two sma:l variable condensers. . (These condenser? afe only 
variable to permit adjustment of the ammeter reading during tests). With this arrange- 
ment the thermocouple receives” maximum current when the patient‘circhit is tuned,eso 
that a maximum voltage exists between S, and S,. The Jeads connecting S. and S, 
through the patient circuit are magle exactly a quarter of a wave-length long, and with 
maximum voltage at S: and S, thege is, of course, maximum current at the patient elec- 
trodes which are a quarter of a wave-length away. It is thus possible to measure the 
actual current flowing across the two patient electrodes, a procedure which is not possible 
with the ordinary series ammeter. With this arrangement, moreover, the power 
delivered to the patient for any given elecirode-setting is proportional to the square of 
the ammeter current. Although this ar-angement is in no sense a dosage measuring 
system, it can be safely called a dosage reproducing systems for, if the electrode set-up 
is reproduced at any time and a given ammeter reading indicatetl, then the dose will 
be, within reasonable limits, the same as on a previous treatment. . 

The thermocouple T; is connected to the current-rgeasuring instrument A through 
chokes L, and Ls. Ammeter shunting condensers Cs, C, and Ci are also provided. 

Controls. The apparatus is very simple to control by means of a main switch Su, 
a rheostat R, and a variable condenser ®©.. The switch and two control knobs are 
mounted with the valveefilament votmeter and patient current meter on a panel 
arranged in front ef the cabinet. The ravostat varies the voltage across (and current 
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through) the valve filament, and therefore the current in the oscillating cail Le. This 
in turn governs the energy received by the patient circuit. The controlling condenser 
I5 in the patient circuit, and effects the tuning. : 

It js claimed that the actual cost of operating the ‘‘Novotherm 300" including 
Valve replacemént costs, but excluding any allowance for depreciation, is from 5d. to 
7d. per hour according to the charge for powtr supply. 

The apparatus can,be used for cable or condenser-field technique, and many types 
of electrode are avaflable. 


. The Theracoupler t 
This instrument, a product of Messrs. Marconi-Ekco struments, is designed 
chiefly for cable technique, but an attachment tor work wjifh condenser fields is 
available. The machine illustrated in fig. 159 weighs only 65 Ib. and measures 24in. X 
12in. x 12in. The apparatus incorporates a valve oscillatop which is guaranteed for 
1,000 hours, and a counting device to ensure that fhe operator obtains this service? 


Fig." 139. The Marconi- 
eas á Ekco Theracoupler, 





Circuit and Controls The circuit, as shown schematically in Fig. 160, is of the 
self-rectifying type, operating froma normal A.C. power supply through a transformer. 
The patient.coil is coupled to tha oscillator by* means of condensers (i.e., capacity 
coupling, see February number of the B.J.P.M.), and the output is controlled by 
varying the grid voltage with the help of a variable 2,000 ohm rheostat in series with 
the grid of the valve. This ıs the only controlling device so that the operating panel 
comprises simply a graduated handle for intensity variation, an instrument for indicat- 
ing the power (watts) dissipated in the patient circuit, and an on-off switch. s 

The apparatus is designed to be connected to an alternating current circuit, 
tappings being provided on the mains transformer for voltages between 200 and 250. 
The current consumption is about 4 amps for a maximum output to the patient of 
160 watts. M "IL "e 

The Theracoupler in Use. An example of the use of the Theracoupler is illustrated 
in fig. 161, which shows the cable disposed for the treatment of sciatica. The patient 
lies prone, and four or'five layers of towelbing are laid over the affected area. The 
cable is formed into a 23 turns coil with the free ends dowrnethe legs at a distance of 


about 5 inches apart. i e 
e e 
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1 . The cable can be coiled round 
d — g l | limbs, or laid 1n loops and pan- 


PATIENT zd * 


co s 


cake coils, over affected parts ot 
the body. The coi} field 
technique, as will*be recalled 
from last nfonth's article, makes 
lig ^c use of electromagnetically E 

duced eddy cttrrent$ for heating 
E this heating is iw direct propor- 
o tion to the electrical conduce 
tivity of the region concerned, 
so that muscular tissues, which 
lig. 160 —Schematic diagrgin of the circuit of the Marconi- are of a higher conductivity, 
* 6 Ekco “ Therucoupler.”' ® receive more heating by this 

° method than fatty mssues. 








The Intertherm Short-Wave Apparatus 

This equipment, a product of Messrs. Stanley Cox, Ltd., 1s another example of 
an A.C. mains-fed valve unit. The circuit diagram, Fig 162, shows that the mains 
transformer comprises a primary and two secondary windings, one of which energizes 
ihe valve and is connected to plate and filament, while the other 1s used to heat the 
valve filament. The valve-energizing seconglary winding is connécted at one end to 
the B through a high frequency choke and anode (oscillator) coil, while the other 
end of this winding is connected through a 6,000 ohm variable rheogtat and milliameter 
to the filament. The filament circuit is connecied to earth, and therefore the rheostai 
and muilliametgr are practically at earth potential. @ondensers are connected across the 
milliameter, variable rheostat and transformer secondary in qrder to by-pass any 
high- -frequency currents from the oscillating circuit reaching these parts ane tending 
to injure them. e 

The Oscillating Circuil. * This gonsisis of the valve, the plate (oscillator) coil, 
the grid coil, and a condenser. The condenser permits the h$gh frequency current to 
oscillate w the plate-to- 
grid circuit, but pre- 
sents the high voltage 
from the mains trans- 
ormer secondary 
reaching the grid. (The 
condenser offers little 
reactance to high-fre- 
quency currents in the 
oscillating circuit, but 
offers a very high re- 
actance to the 50-cycle 
currents from the trans- 
former) The values 
of inductance and capa- 
citance in the oscillat- 
ing circuit have been 
chosen so that the 
oscillation frequency is 
just below 50,000,000 
cycles t6 metres), so as 
to avoid interference Fig. q01.— d rrangement of  Theracoupler"" cable for trealment of 
With the Post Office scigiica. 
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television broadcasts. : . 

e The Patient Circuit. The resonator coil is Xena: D 
wound round the oscillator coil, so that the two Cal 

eare fa&ly closely coupled. The ends of the 5 
resonator coil go tq the output terminals to icis 


which the condenser electrodes or cable are con- 
nected. A variable condenser, however, 1s con- 
nected in parallel with the resonator coil to 
permit tuning." Although the milliameter in the Kire 
*plate circuit of the valve gives a rough idea of 
tuning (since at resonance the input to the valve 
increases), a special tuning indicator is provided 

in the Stanley Cox machine which indicates the 
resonance point accurately, This is done by a * owe 
small local circuit with instrument coupled to 
the patient circuit. 

A neon pilot light 1s included in the main 
supply circuit to show when the machine is Transfer 
turned on. A neon light is chosen ın preference 
to an ordinary bulb since it is less liable to burn 
out under the inflüence of stray high-frequency 
fields. 














Mans 


; : e Fig. 162 —Connechion diagram of Stanley 
In genera] it 1s advisable that only personnel Cox Inlertherm Short-Wave Apparatus. 


skilled in short-wave electrical work should» . 

attempt adjustments to the inside of a short-wave machine, and therefore the 
manufacturers should, be called in to attend to breakd®wns. Fortunately there are 
few things in most short-wave machines which ave liable to give trouble. Valves, as 
we have seen, usually have a guaranteed life of 1,000 hours, but they need replacing 
from time to time. Opferators should, however, keep an eye on the condition of the 
accessories which make up the patier circuit. Such things as connection plugs and 
screws for condenser electrodes and cables should be maintained in good order. The 
rubbef on electrodes and cables may deteriórate with age, and these components should 
be renewed whenever there is evidence of cracking or flaking of the rubber, or when it 
Idses its flexiBility or becomes brittle. Faults of this kind are liable to give rise to 
extraneous high-frequeney,discharges, and consequently shocks and burns may result. 


Care of Short-Wave Apparatus 


Interference ° 

Some ‘short-wave machined in certain cimeumstances produce interference 
with radio and television apparatus. This interference is of two forms, that 
directly radiated and that conveyed orf the mains ;«he latter is generally more serious. 
The mains-borne interference arises from high-frequency currents being induced from 
the oscillatory circuit into fhe mains transformer windings, and being transmitted 
thence along the lighting and power mains to which the machine is connected."If not 
properly eliminated by chBkes present in the machine, the transmission of the high- 
frequency disturbances may be prevented by connection of a combination of choke 
coils and condensers between the mains and the machine, so that the high-frequency 
disturbances are not conveyed alorfg the mains. Special filters are designed as inter- 
ference suppressors, and may be fitted between the mains terminals and the input 
terminals to the machine. 1 

Direct radiation is dealt with by the rather more cumbersome expedient of 
enclosing the operating room in a metallic cage. This, h8wever, can be dohe fairly 
simply by building a wooden or metal framework enslosing the*space in which the 

. e . 
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machine is b be used. Small gauge ‘‘chicken wir&" can be used to make the cage, 


and all parts (including the entry door) must be bonded together and earthed. 


The elimination of interference is a particular subject for which the advice of 
specialists should be obtafhed. The matter is mentioned here as represeating*one of 
the problems associated with the producsion and use of short waves. 


CONTEMPORARY PHYSICAL 


MEDICINE .. 


Massive U-V-R as an Adjuvant Treatment in 
Brysipelas 

H. W. Willis (Arch. Pediat., 1939, li, 39) 
divided his case& into two groups; the first 
group of 30 cases was treated routinely with 
moist compresses, antitoxin, blood transfusions, 
and U-V-R in small doses; the second 
group of 30 cases was treated with massive 

e 


Abstracts from Recent Literature 


U-V-R as an adjuvant to the treatment used in 
the first group, The results were as shown: 
below. 

The excellent results obtained are not attri- 
buted solely to massive doses of U-V-R, but to. 
the proper application of the different methods 
of treatment, 


Infants under six months. 


Group I: 
e Routine treatment * 
* ; erythema dose of U-V-R. 
. l1 


Group 2: 
*Routirfe treatment : 
6 erythema doses of U-V-R. 








Number of cases .. 
AV Page age 
Average days of fever 
Average hospital day's 
Mortality .. 


* eee m 


Infants over six months, children and adults, 


A Routine treatment: 
1 erythema dose of U-V-R. 


7 -" hd 8 

3 m8nths . 2€8 months 

6 3 

Sa . . 8 1 s 
3 (42.8 per cent.) .. Nong 
, 
* 
Group 1: œ Group 2: 


Routine treatment : 
6 erythema doses of U-V-R. 





Number of cases 
Average age : 
Average days of fever 
* Average hospital days 
Mortality... 


Artificial Fever Therapy in a Private Hospital 

G. A. Ledbetter (Texas State J. Med., 1939, 
xxxiv, 153) rebortst on the physiotherapy 
department in the memorial hospital in Hous 
ton, Texas. Since 1935, when this department 
was started, 484 artificial fever treatments have 
been given to 115 patients. ll the treatments 
yere given by a low *-adio-wave igductotherm, 


23 
41 
5 
12 
2 


20I 


us 24 
2 years 41.5 years 
. 3 
A ide : 8 
(8.6 per cent.)» ...° None 


combined with a circulating hot air cabinet. 
The following conditions , were considered as 
contrind&ations to the treatment: nephritis, 
advanced arterio-sclerotic heart disease, marked 
valvular lesions with myocardial weakness, 
severe hypertension, hepatic cirrhosis, severe 
anemia and severe malnutrition. The results 
in go cases were as follows — i 
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i Average í 





Average 


Not 


* Disease — Patent, M | F | SEES No. treat- | Grtreat | C Used Improved | Improved 
. Hours i 
Gonorrhea *.." 25 | 14 11 28 4 ° 56 28 16 
Gonorrhoeal X 
arthritis 15 ; fr 4 4o 3 54 33 13 
Chronic  infec- 
tious arthritis * 34 ti 23 36 3 56 . 29 15 
"Sciatica ; -2 7 4 35 3 3 e 43 
Syphilis . 9 2 44 4 e 44 *5 33 





Ultra-Violet Light and Cancer 


F. Ellinger e (Fundamenta Radiol, 1939, 4, 
181) employed ultra-violet rays from a mercury- 
vapour lamp, at a distance of 40 cm., using 
white mice for his experiments. Ultra-violet 
irradiations, in doses 1 to 2 times the erythemal 
dose, were found to have a stimulating action 
on the growth of inoculation tumours (Ehrlich’s 
mouse carcinoma), This effect in increasing 
the growth of the tumours was closely con-* 
nected with «he erythemal efficiency. The 
necessity for avoiding sunburn by too much syn- 
bathing is pointed out as a possible dapger in 
the production of cancer. 


Short-Wave Diathermy, in Lung Abscess 

H. G. Brugsch ‘and J. °H, Pratt (J.A. M.A., 
1939, 103, 2, 114) report on 3 cases of acute, and 
6 of chronic, abscess of the lung, treated by 
short-wave therapy. Treatments were usuglly 
given daily, beginning with an initial one of 10 
mmute» duration, gradually increased to 30 or 
45 minutes Glass electrodes, "20 cm. in dia- 
meter, were “employed, placed usually from 4 
to % gm. from the skin; the wave lengths were 
from — to 6 cm. A two-vachum tube machine, 
with an output of 500 watts generating .a Os 
meter wave-length, was used. In one acute 
case the symptoms rapidly disappeared, but a 
small cavity persisted, in spite of 113 treat- 
ments: the patient remained clinically well for 
over a year, and then the symptoms returned 
and the abscess enlarged, so that surgical treat- 
ment was required, In the other acute case, 
the abscess increased in size, and surgical treat- 
ment was necessary. Of the 6 chronic cases, no 
improvement resulted in 2; in a third, lobectomy 
had ultimately to be performed, mnd/ death 
occurred ; and in the 3 other cases the symptoms 
were uninfluenced and surgical treatment was 
necessary. The authors have collected 129 
cases trom the literature, of which 87 (67 per 
cent.) recovered. 


Results of UjtraJVitlet Irradiation during 
Laparotomies 

i Marti (Bruns Beitr, z. klin? PA 1939, 
149, £4) made usa of a modified Havlicek tech- 
nique ol filtered ultra-violet light during laparo- 
tomie. for various abdominal operations, and 
found that there was a decrease in the abdomi- 
nal prin in most cases; in some, however, a 
sedative was also required. Ultra-violet light 
was found to stimulate peristalsis and to be of 
great value, especially in strangulated hernia. 
In cases of difluse purulent peritonitis the re- 
actidh was particularly marked in assisüng a 
cure» The incidence of post-operative throm- 
bosis, emboli and pulmonary complications was 
lessend. e 

Pityriasis Rosea 

G. H. Gurtis (Cleveland Clic. Quarteriy, 
1999, 6, 29: Abstr. Afch. Phys. Therapy, 1939, 
20, 314) recommends in cases of pityriasis rosca 
with! marked pruritus the use of a jon consist- 
ing of phenol, 1 to 2 per cent. ,resorcin, 2 to 3 per 
cent , zinc carbonate, 9o gm., zinc oxide, 10 gm* 
olive oil, 64 qc., and lime water to 128 c.c. lf 
it 15 leir&ble to shorten the course ol treat- 
ment, ultra-iolet irradiation should be used 
The reqults are gencrally good. The skin 1s 
irradiated at the first treatment for one minute 
at a di$tance of 3o inches, and afterwards the 
daily losage is increased by one minute to 15 
minutis, the distance being shortened by one 
inch daily, until the dosage is 15 minutes at 
18 incaes distance. The eruption usually begins 


to disappear in about two weeks. 
. 


Management of a Hay Fever Ionization Clinic 

P. Franklin (Bii. Med. Jour., 1939, 1, 871) de- 
scribe- the management of the Margaret Street 
Hay-Fever Ionization Clinic «and the results 
obtained in 1938, as compared with those in 
1937. On arrival, the patient has his nose 
sprayed with a 2 per cent. solution of larocain. 
The nose is thew packed with thin squares of 
cotton-wool.and a singkelayer of gauze soaked 
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in a 1 per ceng solution of zinc sulphate. The 
patient is then passed into the ionization room, 
and the nurse applies the electrical treatment 
for 15 minutes from an electric battery consist- 
ing of 30 Leclanché cells, eaah patient being 
provided with an ionization set consisting of a 
wooden box with a sliding resistance, a milb- 
amperemeter and terminals connected with the 


battery. The percentage results obtained for 
the years 1937 and „1938 were as follows :— 

Patients free from hay [ever 1937. 1938. 
during the season T 9 18 
Greatly 1mproved ... yis 35 50 
Slightly benefited t.. 40 25 
Not? berfefited 8 *6 


Made vorsé 
Nasal? ionization was therefore beneficial in 
93 per cent of cases. 


2 


Physiotherapy in Neuritis 
J. Cowan (Clin. Jour , 1939, 68, 
cusses the symptems of neuritis and 
ment by physiotherapy. For pain, the best 
agent is heat, either by means of infra-red 
rays or ultra-violet light, if deep heating i is not 
indicated; in the latter case, long- or short- 
wave diathermy ig advocated. Other meatls to. 
achieve the same purpose are anodal stabile 
galvanism, ionization with chlorire, iodine, or 
histamine ions, and effleurage.  Petrissowe or 
tapotem$nt should not bg employede For ten- 
derness, external infra-red irradiation, ano€al 
stabile galv anism, light effleutage, and especi- 
ally a fine Mgh- frequency effleuve are valuable. 
As to loss of function, atrophy of muscles can 
be prevented to some extent by the use of 
surged galvanic currents or by slow - sinusoidal 
currents. Severe stiffness of joints can be 
avoided by massage and passive movements. 
Stimulation of the sensory nerve-endings by 
means of the faradic current by a wire brüsh 
electrode should be used for loss of sensation. 
A high-voltage coil is the best. If superficial 
heating is desired, 10 to 15 minutes’ treatment 
suffices, but 30 to 4o minutes may be required 
lor degp heating. 


203) dis- 
ity treat- 


Combined Heating Technique in Gonorrhoea 
in Women 


W. Bierman and E. A. Horowitz (Med. Rec., 
1939, 154, 305) reise the systemic temperature 
by short-wave currents, while the patient liese 
in a cabinet heated by electric lamps. After the 
systemic temperature has reached about 106 
F., local*heating is applied t€ the pelvis bv 
special vaginal electrodes, one being connected 
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*children aged from 9 months to 6 years. 
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with a terminal of the diathermy machine and 
the other to three belt-electrodes made of 
Crooks metal. One belt is placed around the 
waist and one around each thigh just above the 
knee. The most satisfactory fomm of Sedation® 
was found to be morphine sulphate, 1 gr., and 
hyoscine hydrobromide, 1/400 gr. Of 185 cases 
treated by the authors, 93eper ceht. became [ree 


from the gonococcus. 
. 


Marconitherapy in Slowly Resolving 
Broncho-pleuro-pulmonary Inflammation 
C. Guidotti and I. Pinelli (La Radiol. med., 
1939, 26, 409) make use of an electrotherm of 
300 watts with a 6-metre wave-length; the elec- 
trodes are placed symmetricallyfopposite each 
other on the back and on the chest, their size 
depending upon the extent of the lesion. The 
daily sittings are progressively lengthened from 
15 to 30 minutes, the number varying accord- 
ing to the progress of the disease, as revealed 
by radiography, Eight ¢ases are described of 
Short 
waves are considered to lfave a Specific biologi- 
caNaction on the tissues, to possess a germicidal. 
action, g but especially to produce vascular 
alterations. In 2 of the cases the results were 
not entirely favourablé, owing to the presence 
of small, diffuse foc? which were resistant to 
the treatment. 


ROCA HOHS and Technique of Jontophoresis 
EÈ Baker (Arch. Phys. Therap., 1939, 20, 


e 197) treated 8 cases of varicose ulcegrs,by the 


following methéd: Asbestos paper saturated 
with an o,5 per cent. so[utiop dt acetyl-beta- 
methylcholine chloride was wrapped abouj fhe 
leg from the kwee*to the foot, avoiding open 
ulcers *Malleable metal plaques were placed 
over the asbestos paper and connected with the 
positive electrode of a galvanic battery. A 
lange moist pad-electrode was placed on the 
back. A current of from 20-30 ma. was gradually 
turned on, and continued for 30 minutes. Three 
treatments were given a week. ‘The results 
were poor. Much better results were produced 
by pressure, using sponge rubber and adhesive 
strapping. Five patients suffering from 
advanced peripheral vascular disease were 
treatedNby histamine iontophoresis, employing a 
1 in 10,000 solution. "The, results were not 
striking. Forty-one, patients suffering from 
arthritis were treated by histamine acid phos- 
phate (1 in 10,000) iontophoresis. The results 
were as follows .— 


July, 1939 
Treated. 
Hypertrophic arthritis 12 
eberden’s nodes. Acroparnesthesiá 10 
Rheumatoid a@thfitis, hands and feet 12 
Traumatic arthritis * 7 ar 


Physiological Considerations of Artificial Fever 
e Therapy 
e M. G. Schmitt (Arch, Phys. Therap., 1939, 
20, 227) draws attention to the necessity for 
considering the condition of the heart, the con- 
centration of non-protein nitrogen and sugar in 
the blood, adequate hydration before fever 
therapy, elimigation, and sedation. The heart 
can be spared by the use of the electrocardio- 
graph in selecting patients, by the use of inter- 
nal electrical induction, by adequate hydration 
before and during treatment, and by adequate 
sedation. The blood.sugar level should be 
known. Peripheral vascular failure can be 
avoided by employing* internal electrical induc- 
tion of heat, by abstaining from the use of 
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No. of treatments. Results. 


3 to 20 Not so satisfactory. 
7 to 30 6 showed impróvement with 
temporary relief of pain. 
t i i 
5 to 30 7 improved. 
6 to 75 6 markedly improved, 1 


failed to co-operate. 


drugs of the belladonna group, by avoiding con- 
ditions approaching shock, and by the produc-, 
tion of adequate ®hydration. The latter can 
best be done by giveng the patient on the day 
preceding treatment two quarts of fluid in addi- 
tion “o the usual amount of fluid taken; one 
quarg of this sh$uld consist of sodiugi chloride 
I per cent., glucose 3 per cent., and gelatine 3 
per cent. This should be served hot, ard taken 
at the rate of 3 tó 4 oz. per hour, Elimination 
is best produced by cleansing the large bowel 
the night befort treatment, and sedation by 
giving one or two hypodermic injections during 
an 8-aour fever curve, consisting of papaverine 
hydrcchloride, gr. 1/3, panfopon, gr. 1/3, 
atrinal, gr. 1/6. 


REVIEWS of BOOKS on¢Physical Medicine and Allied Subjects 


Life of are Idealist 
Sir James Canthe: A Romance in Medi- 
cme. By Neil Cantlie and George Seaver. 
Price ros. 6d, London: John Murray, 1939. 
Sir Arthur Keith, who kifw both Sir James 
and Lady Cantke well, has written an iné@ro- 
duction of 18 pages. He warns his readers not 
to®expett his opinion to be upbiased, but he 
marshals his,facts:lucidly and provides ample 
reason for his admir&tion. 
Cafitlie's life can be divided into four periods, 
as follow :— 
1851-1872.—Formative early years in Scotlands 
which Keith considers important faĉtors in 
Cantlie’s development, and which he com- 
pares with his own similar upbringing aħd 
environment. 
1872-1877.—Life as a medical® student and 
graduate in London, and the beginning of his 
plan for a Volunteer Medica’ Corps. 
1887-1896.—Fighting plague and cholera in 
Hong Kong and Egypt, association witl Dr. 
Manson and acquaintance with p en 


1896-1922.—Return to London and the ifaugu- 
ration. and furtherance of his projects. 
Sir Arthur Keith describes Cantlie as 


*' dreamer and doer combined,” and says ‘‘from 


his arrival in London in 1872 until his death 
in 1926, never a year passed without his having 


conceived some new idea and put it into 


practice.” © . 


In these days it is difficult to realise what 
anjinnovati8n the Volunteer Medical Staff Corps 
was, and how mych initiative and toil had to 
go te its making. 

Fired with courage and enthusiasm, Cantlie's 
energy seemed urnjirigg, and he never failed te 
1espcnd to any call for special service to man- 
kind. . 

Cantlie's set of values stood the test of uso, 
he sacrificed personal aggrandisement and 
wegl-h fo disinterested labour for great ideals. 
It was @aid that when he died his only fortune 
was his four sons. 

Thowgh the book is a biography of Sir James, 
it coatains much about the life of hís wife and 
staunch friend, Lady  Cantlie. Indeed, so 
closely interwoven were their lives, that ho bio- 


* grapay of the one could exclude that of the 


204 


other. 

Differing in many characteristics, each 
seemred to supply what the other lacked, and 
they always had in cómmón their love of 
humanity. 

The authors have carried out their task with 
precision and restraint, and the book, deserves 
readers who remember. the Cantlies’ times and 
those who eame later. 
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lt might well to read this truthful 
romance of medicine” in the same week as 
we examine* the ‘‘ mirror "' of current fiction 
with its often distorted reflection of the medical 
profession. . M. E. O. 


Diathermy and Short-Waves ; 
Dialhermy : Short-Wave Therapy, Inducto- 
thermy, Epithermy. By William Beau- 
mont, etc, London, 

This book is intended as @practical guide for 
students of the Chartered society and for medi- 
cal practitioners? The authbr has fulfilled this 
task ın an excellent manner. In the first 
chapter be gives a verf char and cqncise 
account of tke physical characters of high-fre- 
quency currents. He has admirably succeeded 
in defining in a fey words Such difficult items 
as damping, resonance and coupling, in a way 
every student can understand; the distribution 


ac 


of high-frequency in tissues is also well 
described. 
Chapter 2  dGescribes and illustrates the 


different diathermy generators. Chapter 3 ex- 
plains the essentials of the physiological effects 
of diathermy. Chapter 4 deals with theetech- 
nique of the different applications, types of 
electrodes and dofage, and contains useful illus- 
trations. |n Chapter 5 the risks and dangers 
and the contrandications aré described. 
Chapteg 6 gives the special technique for appli- 
cation to joints, muscles,ethe back, the cerv igal, 
dorsal and lumbar region, and also in some 
special disggses. This is supported Dy aevery 
clever method of jllustrating the most suitable 
places for applying the @ectgodes. Chapter 7 
deals with the treatment of heart, lung and 
genito-urinary conditions, diseases *ofethe special 
senses, and some general diseases. Epithermy 
or high-frequency currents (also called D’Arson- 
valisation) are the subject of Chapter 8. he 
apparatus, forms of applicatione and. indications 
are described in brief, although the author 
apologises for including this form of alectro- 
therapy in a textbook of diathermy. 

'The author on different occasions stresses the 
identit? in principle of classical diathermy and 
the new development, short-wave diathermy, 
with regard to the distribution of the energy 
and the physiological effects, pointing out, how- 
ever, some advantages in using the condenser 
field, or deplacement” currents, over the direct 


contact applications, as in classical diathermy? 


After reviewing, in Chapter 11, the different 
short-waye generators available, he explains 

^ R e AER 
the technique of appligation and the peculiari- 
. e 
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tics of the use of the electrodes, and illustrates 
different applications to the limbs and to the 
body. The various diseases in which shorf 
wave diathermy is recognised as an efficient 
method of treatment are reviewed. ‘The las 
chapter, No. 10, dealseparticularly with inducto- 
thermy. Chlinical experience'in the technique of 
application is fully explgined Sor all practical 
purposes. There is an Appendix containing a 
glossary of technical terms, Which is remarkable 
ior the concise and clear defipitions it gives. e 

The book is written in an easily umderstand- 
able fashion. Any student or medical practi- 
tioner without special knowledge of physics will 
read it with great advantage. It is free from 
theoretical discussions, and gives all the prac- 
tical details which should enable anyone who 
wishes to take up this field of medical treatment 
to apply diathermy in a correct manner in his 
practice. Although the book is easy to read 
and to understand, one feels that the author 
has a sound background of physical and medi- 
cal knowledge. Only a'master teacher could 


write such a text-book. K. T. N. 
. . 
ANTERNATIONAL SOCIETY OF MEDICAL 
HYDROLOGY 


The ree Annual Meeting of the Society, 
which is open to nonmembers on payment of 
a fee of 41, is to be held jn Florence and the 
neighbouring spas, in Italy, from the rqth to 
the 19th October, 1939. Members of the Con- 
gress will be housdtl in Montecatini for the first 
fof days, aad in Salsomaggiere for the fifth, 
but the ceremonial opening meeting and first 
discussion will be held at Florence. A visit Will 
be paid to Viareggio and neighbguring seaside 
resorts, After the meetinge there WM ebe 
optional excursiong to— 

2) Ggnoa—Atqui—Turin ; (b) Abano—Padua 
— Venice; and (c) Siena—Chianciano— 
Rome. 

The inclusive charge per head will be 450 

Ithlian lire. Subjects for discussion wit be: 

(a) ‘‘Physico-chemical studies of the Perspira- 
tion occiftring after Treatment by Peloids.”’ 

(b) ‘‘ Spa Treatment of Diabetes.” 

(c) * The Action’ of Solar Rays on the Skin 
of Children." s 

Papers may be read in English, French, Ger- 
man er Italian, and translations will be pro- 
vided. 

A conducted party will bé arranged to travel 
from London. Full information is obtainable 
from the I.S M.H., 22, Bedford Place, London, 
W.C.r. 


. 
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THE SOCIETY of PHY SIOTHERAPISTS 


The Massage Corps. 

*In the Supplement circulated to members of 
the Society with the June issue of the Briltsh 
Journal &f Phygical Medicine, details were given 
of the Massage Corps, which is being organized 
by the Chartered Seciety of Massagé and Mcdi- 
cal Gymnastics, eat the request of the Ministry 
of Health, for service in the event of war. 

The Society of Physiotherapists has been 
approached by the Chartered Society to co- 
operate ir this matter. The Executive Com- 
mittee has replied that they will be pleased to 
assist, and has raised certain points with 
regard to the status and terms under which 
.members will be expected to serve. No further 
information has been received, but as soon as it 
is to hand it will be circulated to members. 

Following the announcement made last 
month, several letters have been received from 
members, who have requested enrolment forms; 
but the response so far is by no means large 
enough. The Executive Committee would again 
urge upon those who have not already come to 
a decision in this måtter the importance of 
doing so without delay. The Society of Physfh- 
therapists will be pleased to send engJment 
forms to any registered medical auxiliary physio- 
therapist. (Applications Should be addressed to 
the Hon. Secretary, Society¢ of Physiotherapists, 
150, Victoria Street, London, S.W.1). 

The Society of Physiotherapists would again 
impress upon its members, and medical auxiliary 
physiotherapists ®enerally, the importance *of 
making this Massage Corps as large as pos- 
sibfe. UOnfess the registered physiotherapists 
come forwardein sufficiently large numbers to 
supply the nation§l need in the event of war, it 
follows that the unregistered. will be enrolled, 
and the good advances made during the past 
six years with regard to the status and regis" 
tration of medical auxiliary physiotherapists 
will to a considerable extent be lost. 


Post-Graduale Lectures. 

On Wednesday, July 5th, Dr. I, G. H. Sars- 
field gave a second lecture to members of the 
Society, concluding his subject, '' The Theory 
of Short Waves."  Agajn Dr. Sarsfield dealt 
with this subject in a most interesting manner, 
and the warm applause he received at the con- 
clusion indicated how very much his auffience 
had appreciated his lecture. 

The Executive Committeg is arranging for 
further lectures to be held in the autumn of 
this year, and full details of these will be 
announced at an early datc. 
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A Spa under Ote Roof 


In Rookmde are combined al) the amenities of a mod- 
ern , inola treatment, rest and entertainment, 
TERED ATION SPACIOUB GROUXDB 
HIGHLY QUALIFIED 8TAFV 
and 


TERMS: 


occwpationa] therapy. 


Consulting Physician. — Tariff to Seey 


C. R. L'ESTRANGE 
M B, B Ch.(Cambs ) 
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Vita-Glucose is Glucose 
Powder in compressed 
tablet form; an ideal 
adjunct in Glucose Therapy. 
Pleasgntly flavoured and smooth eating. 


| Sample packet and special medical teport on application to. 
A L. SIMPKIN & Co Ltd, Barley Sugay Works, Sheftield, 8 


e. 
New Royal Baths Extension, Harrogate 
The new $5100,000 Spa Extension Sctfeme of 

Hafrogate was opened by the Lord Mayor of 

London on Monddy, July roth. 

This new scheme provides for fh entirely 









e new building, in which exclusively Harrogate, 


mineral water tredtméhts will be administered. 
The equipment of the building, the treatment 
apparatus, etc., is of the latest design, and may 
be considered as the last word in spa technique. 
In the new building it will be possible to carry 
out h thousand treatments a day. A new lounge 
hall has also been constructed for the recreation 
of patients undergoing treatment, this is 
luxuriously furnished and conforms to the 
general plan of the whole extension scheme. 
Between the new building and the lounge hall 
4s a fountain court surrounded by a covered 
colonnade; this 1s heated and enclosed in glass 
shutters in winter. Here, patients may obtain 
gentle walking exercise while drinking of the 
spa waters, and also between «reatment. 

e The conception and execution of Harrogate’s 
Development Scheme marks a great advance 


* for this famous Spa, and must surely definitely 


consolidate its p@ition as one of the* leading 
Spas of Europe. . 
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Short- Wave Therapy : 


HEN shiort-wawe therapy was introduced into this country a few years ago it 
was consideged by some to be just anogher new method for which semewhat 
extfavagant flaims were being made, and which would prove of only 

passing interest. ‘ 

dt may be of interest*now to raview some of the outstanding successes achieved 
by this type of therapy, and to what extent therapeutic$ has been enMched by its 
additión. . 

The controversy as to whether ultra-short wave therapy has any specific biological 
effects, or merely depends on its capacity for inducing heat in deep-seated tissues, 1s 
too well-known to require elaboration. On a subject concerning which leading 
physicists and physiotherapists disagree it would be futile to offer our opinion. On 
the much mo® important question, from the practical viewpoint, as to the therapeutic 
results obtained from short-wave therapy? controversy must be silenced by the 
impressive number of conditions in which it offers a measure of alleviation and cure 
superior to other therapeutic methods. * 

The first treatment of a human, disease with k therapy was carried out 
by Schliephak® on himself in 1929 for a very painful nasal furuncle. In two days’ 
time this was completely curegl. Since then short-wave therapy Ifas been accepted as a 
most rapid, s&fe, and effective mgans of alleviating and curing furunculosis and 
carbuftcles. e. 

. e wae 

With regard to pulmonary conditions, to select only gne example the results 
obtained in the treatment of lung abscess have been most impressive. Dieker 
reporting’ recently a series of 3% unselected cases, concluded that short-wave therapy 
dn pulmonary abscesy, is the least violent of all treatments, and, with propereselectien 
of material and careful technique, promises better results than other methgds of treat- 
ment, including surgery. These conclusions have been amply tonérmed by tbe 
results of other authorities. A E 

On p. 208 of this issue, Justina Wilson gives 4 clear ‘account of the outstanding 
results obtained from short-wave therapy in g$nzecological conditions. ` 

In various manifestatiðns of mheuntatism the advantages the method offers are too 
well-known to readers to require reiteration. , è 

Finally, the recent application of short-wave therapy to the production of artificial 
hyperpyrexia for such diseases as gonorrhoeal arthritis, syphilis, dementia paralytica, 
tabesedorsalis, and chorea, and the striking results often obtained in these conditions, 
must be mentioned. E Pe 

With regard to apparatus, notable improvements have been made during the last 
few years. Thanks to the constant research of manufacturers, both in this country and 
abroad, the short-wave apparatus.of to-day has,reached a very high standard of 
efficiency, safety, reliability and ease of control, so qo practitioner without special 
experience can employ it with the optima? hope of sucessful results. ] 

Any doubts which were harboured originally as to the pefmanence of short-wave 
therapy as a therapeuticeprocedure must surely by now have been dissipated, and 
undoubtedly manyefurther useful applications for this physiotherapeutic method will 
be found in the future. * . 
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. ULTRASHORT WAVE TREATMENT IN 
D GYN/ECOLOGY 


"By Dr. JUSTINA WILSON, F.R.C,P.; b. M.R.E. 


ONG observation of the ills of woman-kind force the conclusion that inflammatory 
diseases of the pelvis are the chief factors in chronic invalidism. 

The &bdomino-pelvic pain and backache, the vague and rather obscure , 
pains associated with headache, the toxzemia and mental deprestuon, the dysmenorrhoca, 
menstrual irregu larities, and often the sterility that accompany these chrqnic infections, 
and mar women’s lives, are only too well known to gy nrveologists and general 
practitioners. 

During the last year or {wo there has been a fong trend tow aids adopting cofiser- 
vative measures rather than? resorting to frequently repeated surgical operations which 
are often without success. ° 


TREATMENT BY HEAT AND REST 


Heat and rest have always been the first line of defence in the treatment of pelvic 
inflammation. Treatment by means of heat goes back as far as 450 B.c. when 
Hippocrates, the ftrst physician to give systematic consideration to tfe diseases of 
women, laid down certain fundamental pfinciples, which still hold good; one of these 
concerned tht adm?nistration of heat by hot,douches. Then douching fell into abeyance, 
to be discovered centuries later by Galen. After that womankind tell upon evil days; 
the sufferings of women were of siall account in he Moslem world, where the law of 
Mohammed forbade male investigation or interference. 

Throughout the "Middle Ages gynaecology languished till ultimately, at the end 
of the seventeerfth century, German physicians hegan once more to ‘realise the im- 
portance of prolonged heating, which they effected in their own forceful and ba&rbaric 
manner by pouring heated shot into the vagina.* 


. : DOUCHIN . = 


* Sert years later long hot douching onte more came into j.s own. The method has 
undoubted Penefits, namely : (1) The relief of pain; (2) lee of inflammatory 
exudate; and «3) ‘improvement of uterine circulation.e * Vaginal douching is useful 
provided it is administered with skill, and with raised pelvis, and that it ensures a well- 
maintained degree of heat appliedgo the pelvic organig; efficient pressure, and distension 
of the vagiņal vault. 

All nurses, however, do not seem capablé of this mé@ticulous technique, and in 
some cases douching may be à two-edged sword, as there is a risk of washing infection 
up through the cervical canal into the uterus. 

Douching is contra-indicated also in those menopausal conditions where the 
cervical canal. is patulous, or when ıt is soft and relaxed just before the menses; neither 
is it beneficial if mucus ts santy. . 


THE, ELLIOTT BAG 


Hiliott-bag treatment in some,respects represents an advance on douching. It 
consists of the use of a specia ify esigned collapsed and distensibfe rifbber bag with 
inflow-and outflow tubes, which i§ inserted ifto the vagina, and lies round the cervix. 
The bag is filled with Hot water, the temperature being controlled by a thermostat, and 
the temperature is gradually increased up to 130°F.; this qauses a certain amount of 
hyperzemia in the vagina, uterus, and rectum, and a good deaé less in the pelvic 
peritoneal cavity. It also brings abeut an increase in the leucocyte count, and profuse 
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’ 
discharge frbm the cervix is the immediate result. 

The Elliott technique is of importance provided it is adapted to individual cases 
it must be given slowly, and the patient closely watched afterwards for reaction ; if 
this is severe, the treatme®t must be discontinued. Some patients are'very intolerant 
of the distension produced, and*sloughingeand ulcerations have Been known to occur. 

Disctrnment must also be exercised in selecting suitable cages for the Elliott treat- 
ment ; out-patients are, as a rule, less suited to conservative methods*han are in-patients 
whose whole mode of life is comparatively under control. . 

It is also important jn considering the use of the Elliott-bag to distinguish betweeg 
post-abortive and gongcoccal types of infection. | In the former, streptotoccal infection 
is common; these orgarssms penetrate the wall of the uterus, and extend into the pelvic 
connective tissues, often producing a hard mass with much induration, adherent not 

' only to the uterine waM, laut to the yall of the pelvis. With this infection we are apt 
to get denge masses of adhesions and some cyst formation. Patients wleo suffer thus 
are net suitable for Elliott treatment. 

The best cages for it are those due to gonococcal infection. The gonococcus affects 
the tubes primarily, and the ovary and peritoneum secondarily, producing higher up 
in the pelvis much softer tubo-ovarian masses that do not blend with the uterine or 
pelvic wall. 

Holden and Sovak report good results from the Elliott treatment, not only before 
operation, but as a post-operative measure. I~ rapidly removes the exudate and increases 
the vascularity of the tissues, and in several cases after Robin’s test had indicated that 
the Fallopian tubes were occluded, their Batency was restored by a course of Elliott 
treatment. 

e ° . 
t i DIATHERMY - 


The favorable results achieves! by the late Doctor Elkin tCumberbatch, and Dr. 
C. A* Robinson in England, and by Corben and O'Connor in America, with 
diathermy in the treatment of gondtoccal urethritis and egdocervicitis encouraged 
hopeful anticipation of ifs use in ingra-pelvic infections, especially in ajlnexal disease 
of gonorfhocal origin. : 

e Diathermy is theapplication to the bo&y, by direct metallic contact with*the skin, 
of high-frequency currents of low voltage, with a frequency of one million, oscillations 
per second; its spread throughethe body is subject to the laws of Jéulesand Kirchosf ; 
that is to say, strictly limited by tissue resistance and by the pyedilection of this cutrent 
for paths of highest conductivity. It avoids the gesistance of bone, fat, and other 
structures such as capsules and membranes Which it fails to penetrate. , 

Tt ıs true that the pasSage of “high-frequency currents produces heat in the body, 
but the distribution of heat is not controlled ip diathermy where its production 1s in 
direct proportion to the square of the current, so that the high resistance of the skin 
and subcutaneous tissues may become dangerous, becausq undesirable amounts of heat 
may be produced there. So much energy 1s expended on overcoming their resistance 
that little is left to penetrate to deeper organs such as the igaccessible adnexa, wedged 
in as these are between bony and fatty masses, and close to the seneitive intestine. 

There is no getting over this failure of diathereny to heat deep-seated pelvic tissues, 
so that as regards depth effect it is no improvement on the Elliott-bag treatment, and 
its usefulness fn the pelvis is practically limited to te mucous membrane of the urethra 
and cervix. Even here the good it does fs not ek permanent. . 

Some twelve years ago the author treated a series of fifty cases of primary and 
recent gonorrhoeal infection by urethral and cervical diathermy. A steady follow-up 
of these cases revealed the fact that tubal incidence was much larger as compared with 
dther methods of treatment. fn the cases in, whieh tubal complications did not occur 
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it was found that diathermy caustd a temporary improvement after fiftedn to twenty 

treatments. The patients were then discharged, Eut all returned with recusrence and 

discharges within a year, and sometimes within a few months. 

. Tife beş results of diathermy treatment were seen in the treatment of gonorrhceal 

arthritis, where urethgal treatment only waseiven. . 
e. e 


RR SHORT-WAVE THERAPY 


To penetrate the intricate layers of the pelvic tissues and their imperfectly connected 
resistances and capacities another method had to be found. The prolem was solved 
at Jena in 1926, when Esau and Schliephake succeeded in gere atıng ultra-short high- 
frequency currents of ten to one hundred megalocycles, aaen with sufficient energy 
to penetrate all structures in the condenser field. 

In this ultra-short wave high-frequency field with its frequenties of 10-100 milion 
oscillations ger second, theephysical laws of Joule and Kirchoff no longer hofd. The 
current, indeed, divides into two components; the current of conduction, and the eurrent 
of capacity or displacement. Insulating layers such as glass, rubber, and the high 
resistance of bone, fat and fascia in the body completely stop the diathermy current 
which is compelled to pass them by, and to take the easier path by way of blood vessels 
and lymphatics. In the short-wave condenser field, on the other hand, this division of 
current enables the difficulty to be overcome, because electrical energy continues to 
pass through these tissues as the current,of displacement, until all resistance is over- 
come, when jt progeeds as the current of conduction. 

This is the new and unique quality of ultra-short wave high-frequency currents, 
distinguishing them from diathermy, and enabling them to pass every obstacle and 
produce deep and homogeneous Ifeating effects. * ° 

The enormous importance of this quality of ultra-short wave currents for penetrat- 
ing the dense masses of the pelvis was at once realised by*Continental gynecologists. 

In 1931, Raab in Berlin; and Wittenbeck and*Wintz at the great Frauen K]inic in 
Erlangen; Vogt, Dalchau and others began to publish*the results of short-wave treat- 
ment in inflammatory cbnditions of the pelvic organs. Reports from Erlangen were, 
however, dis@ouraging at first, Witfenbeck pr@nouncing short-wave therapy to be 
“neither better, nor worse than diathemy ,' Hus bad results were due to the fact that 
the apparatus used at that treme had much too low an output. «When, however, Siemen§ 
produced 2 machjne with a wattage of between 750 and,1,000 watts, and with shorter 
Wave-lengths, rapid and permament cures were claimed, not only of tubal inflammation 
and adnexitis but of corhplications such as parametritis wth excessive infiltration, and 
pelvic cellulitis. M . EA 

Diathermy has now been abandoned for pelvig work,at Erlangen and in all the 
great Continental clinics, and it is the writer's experience, after twenty years of 
diathermy and five of short-wave therapy, thatethe latter is infinitely superior to 
diathermy in inflammatory disease of the pelvis. Whether these conditions are acute, 
subacute or chronic, the restilts of short-wave therapy are uniformly satisfactory, and, 
what is more, they are permanent, and the method can be applied without risk or fear in 
acute cases where diathernty is a danger, and where recurrence is all too common. 


Biological Effects of Shori-Wave Therapy 
Much of thé effect of ately fro therapy is due to the homogeneous nature of the 


‘hyperemia which differs entirely from that of diathermy. To achieve this, a machine 


of adequate intensity is essential, ‘with ultra-short waves of from 6 to at least 3 metres, 
and the electrodes must be large. Under these conditions the thick muscular and bony 
structures of the pelvis are penetrated with less danger fromthe high resistancé of fatty 
tissues, provided the dielectric is wide. ° 
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Under she influence of this deep and homogeheous heating the dense hardness 
of the vaginal vault softens as the exudates disappear, and cicatricial tissues and 
adhesions become stretched, more vascular, dnd thinner. 

Short-wave therapy alters the: permeability of cell membranes, e stjmulætes the 
circulation throughout the part treated, aryl greatly increases the speed at which blood 
corpuscles travel through the capillaries. “Thus tensidn is reduced and pain relieved 
as inflammatory exudates are absorbed. uS s 

In the whole of the area of inflammation the vitalising effect of this deep hyperaemia 

- becomes evideng as its defensive forces are raised to aid the organism in"its fight against 
infection. With the resblution of inflammation and the restoration of ci«culation in tht 
congested tissues therf js also that marked impitwement in the patient's gentral con- 
dition which is such a noticeable feature of short-wave therapy. It seems to start a 
regenerative process throughout the whole organism that shows itself by improvement 
in skin, hair, and muscle tone. Afppetite is increased, agd there is a gain in weight. 
Patiegts sléep better, and soon lose the fatigue, irritability, and depression that so often 
accompany chronic pelvfc disease. 

Hyperzemig'is not the only effect achieved by short-wave therapy. Its effect on the 
sympathetic nervous system and, through that, on the endocrine system is of outstand- 
ing importance. 

There has been much controversy regarding other so-called ‘‘ specific ” effects of 
this remarkable form of therapy. These are not yet understoód, or scientifically 
proved, and, until the difficulties of dosage and standardisation of experimental con- 
ditions are overcome, the problem of specificity must for the preseft remain unsolved. 


Technique o ° "7" € 


Results of short-wave therapy depend much on technique,ethat is to say, on the 
position of the part treated fn the condenser field, on the concentratipn of the current 
throuehout that part, and on the eléctrodes, their nature, size and position. 

For pelvic work? glass-shod metallic electrodes should be used, with a wide air- 
space. Rubber and felteabsorb too much energy, and are not suitable for deep work. 
In placiig electrodes it is important to get all the orgarts of the true pelvis—bladder, 

uterus, adnexa, and parametric tissues—ingo the condenser field. The best method is 
to use two large dors8-véntral electrodes of about 18*cm. diameter, the ventral electrode 
completely covering the pelvis, and the dorsal electrode protruding below tif coccyx. A 
very common fault is to place the dorsal electrode much too high up in the lumbar 
region so that the electrical field only reaches the upper patt ôf the organs. 

Three conditions are necessaty for deptheeffect.” Both electrodes should be placed 
at equal distances from the bodve both should be df equal size; and contentration of 
the current on any prominent part should be avoided.  . 

e i e 


Position of Patient A 

The patient should lie on a couch on her sound side, the side to be treated being 
uppermost, in order to avoid concentration on the postegior electrode, or else in the 
supine position on the Erlangen (or other suitable) couch—of la&iced wood—with one 
electrode behind the sacrum and the other behind the flexed thighs. Failing this, a * 
canvas deck-chair does very well. . e * 


DOSAGE : : 

A. practical, simple, and exact dosenfeter will soon be produced in England; few 
peoplé know of it as yet? and so far dosage has been roughly worked out on time and 
„skin electrode distance. Ower-dosage should be strictly avoided in acute cases, 
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especially in acute pyosalpinx in which there is always risk of perforation. 4 In all acute 
and subacute cases it is well to begin with short treatments, of five minutes, with dis- 
tances of ten to fifteen millimetres. Strong treatments at this stage invariably produce 
*pain. ^ °° ' . 

Energy output should be kept low, andsonly the mildest degree of warmth should 
be experienced. But dosage must always be æn individual matter for each ‘case, and 
must depend*on the patient's reaction. Daily treetments, with an occasional rest, are 
given, and the ime is increased carefully up to 15 or 20 minutes. After ten days the 
treatment is given three times a week. ° 

In chronic cases the dosage is higher. These cases need peat, and should begin 
with 10 minutes’ treatment, which may be given daily, and «an be prolonged to 30 
minutes. The energy output is higher, because it is sometimes necessary to give a 
slight temporary stimulation to a chronic conditig¢n, and tlaus*tó initiate the Stage of 
healing. ° e. : 

One great experience has been gained by shor--wave therapy, namely that the im- 
provement begins soon after the inception of treatment and continues,long after it has 
ceased, and that it leads to healing which is complete and permanent. 


Indications 


The chief indjcations for short-wave therapy in gynecology areeinflammatory 
tumours of the adnexa, adnexitis, paramgtritis, ard pelvic cellulitis. The immediate 
result of its analgegic and antispasmodic qualities is freedom from pain, and this occurs 
after one or two treatments; then improvement in all subjective symptoms occurs, and 
there is a definite fall in temperature after two o.’ three treatments. In recent cases of 
adnexal tumours, diminution occtérs early, and B+ degrees all inflammatory exudate 
is absorbed. Of 6 cases of acute pyosalpinx, in which operation seemed inevitable, and 
in which short-wave therapy was merely being employed as a prelimiwary method, it 
was found that in 4 of these the inflammation had #ubsided so well that operation could 
be avoided entirely. In the other 2 cases the 1gflemmatory pro@ess became localised, 
and the operation was berformed without difficulzry or danger. Short-wave therapy 
had definitely &mproved the cendition$ for it. z . 


Subacute Cases . . ee ° 


During the past year over 60 cases of adnexa diseage in the subacute stage were 
trated by short-wave therapy. In most of these, ccrvichl smears proved the presence of 
the gonococcus; in the chers, the positive reactior was not given, but many pus cells 
were present, and in all cases*there ewere sybacute cellulitis and endocervicitis. 
The chief symptom on admission was abdomin6-pelyic paig on one or both sides, and 
the temperatures ranged from 9o-100.2? F. The degree of pelvic involvement varied 
considerably. In ro of the cases thefe were sem»thickened tubes, very tender, and 
painful; in 5 cases of abortion there were large tubo-ovarian masses, usually on one 
side, with smaller swellings dn the other side. Most of these were due to initial adnexal 
infection; some were cases of acute exacerbation of a chronic inflammation. Atl of 
these cases were treated by fhe usual abdomino-sacral technique. It is rarely necessary 
to treat the cervical Canal, but in a few cases where this was desirable, a few ionization 
treatments with zinc or copper were given with good results. 

The most Satisfactory cases Were those that suffered fromea first attack of 
gonorrhceal adnexal inflammation ; in all of these the pelvic mass disappeared ; patients 
were entirely relieved of all symptams in a comparetively short time (fourteen to fifteen 
treatments), and showed striking improvement in their general health. In 4 cases the 
symptoms cleared, but the adnexal mass persisted an palpatidhn ; these were operated an 
successfully, and their convalescence was very mucl moe rapid than 1s usually the case, 

e . . 
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Chronic Cases ? 

Dosage here is more difficult, and athermic treatment practically: useless; only 
medical judgment and experience çan solve the problem of giving enough deat to, 
stimulate the healing process without overdoing it and breaking down Nature's own 
defence mechanism. y ?. . " 

Prognosis in chronic cases depends on whether the condition is mainly the result 
of inflammation, or due to the presence of hyperplastic cicatricial'tissue, chronic in- 
, duration, and adhesions which drag on, and deform the tubes, and catise much pain. 
. In the latter casés short-wave therapy alone cannot effect a cure. . . 

It is sometimes almost impossible at a first examination to decide which ‘of these 

elements is the predomihant factor. If in doubt, it is wiser not to proceed at once to 
operation, but to give a course of about 6 to 12 short-wave treatments first. Although 
this may not replace ultiméte operatien, it never causes any damage, and always results 
in a much elearer picture being formed of the true conditioh in the pelvis.* It removes 
some ihflammatory pelvia adhesions, and much swelling and chronic stasis, after which 
it is easy to recognize hard cellular exudate and the board-like masses that one finds in 
the region of the broad ligaments, as well as larger cyst-like accumulations of fluid that 
only operation can remove. The operative findings in patients who have had this 
preparatory short-wave treatment compare very well with those who have not had it. 
The pelvic structures are found to be softened by hypereentia, adhesions are 
less thick, and fibrous, and more easily renfoved; wound infection is practically un- 
known, and post-operative convalescence of these patients is remarkably frée from pain, 
distension, and other complications. « et 

Where the inflammatory factor is predominant, the results of short-wave therapy in 
chronic cases aif most satisfactory ; acute symptoms rapidly subside, and a course of 12 
to 18 treatments very often rgsults in complete disappearance of'any trace of a tubo- 
ovarian mass, Ôr else in so much reduction that it can hardly* be feit as a palpable 
structute. e. 

Two recently treated cases of chrchic pelvic inflammation, following appendicitis, 
may be of interest : . š e : s 

1. B.C. ,A young woman fnarried two years; first seen in consultation with a well- 

e known gynzcologist, September 23rd, 1938. She was suffering from sterility, and c&mplairftd 
of very severe dysmenorrhoea, especially marked on the first, third and fourth days of the 
periods, which were irregular-*ngw early, now late—and Very much too profwse. There was 
no vaginal discharge, and micturition was normal, The patient gave a history of an Acute 
appendix two years previously, after which the abdomen had Been drained for three weeks. 

On examination there was a left tuf$o-owarian mass the size of a large orange, which was 

extremely tender; the uterug was ragrovented, and fixed;'there were many adhesiohs to the left 

of, and posterior to, the uterus. In the right fornix there was,some swelling. ‘Ultra-short wave 
treatment started at once, and the patient was seen “again by the gynaecologist, after tene treat- 
ments, on November ist, 1938; the left mass was found to be very much reduced, but still pal- 
pable, and the patient had had one menstrual period with very severe pain. Eight more short- 
wave treatments were given, She reported on March 6th, 1939: ‘‘ Very little pain at December 
period; none during January or February." *On examination, the pelvis was found to be ‘‘abso- 
lutely normal." The period on February 22nd was the last; on April «th a six weeks’ preg- 
nancy was diagnosed. The uterus was still retroverted and fixed. On May 31st a twelve 
weeks’ pregnancy was found, and the uterus was in its natural position. e * 
The point in*this case were the following: x 
1. The initial severe pelvic infection, so sefere that nothing short of laparotomy could have 
been considered if short-wave treatment had failed. e 
2. The severe menstrual pain after treatment began. (This is a very common occurrence, and 
. the patient should be ®arned about it). 
. 3. The great reli? of pain durgng subsequent periods. 
* 
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4 The fact that further improvement occurred in the pelvis for at least twb months after 
short-wave treatment had stopped, the maximum effect not being obtained tiff then. 

S. T. A young married woman of 34, seen in consultation with the same gynzcologist. 
She? compéaimed of chronic pain in left side, severe dysmenorrhom and sterility. Past history 
showed pelvic pains,of long standing, ever sigce appendigectomy twelve years ago. The opera- 
tion had beer? very severe, ant drainage had to be continued for some time. On examination, 
the uterus was puch enlarged, and a large tubo-ovarian mass was found on the left side, with 
many adhesions, fixing the ovary to the pelvic wall and to the uterus. There was considerable 
cellulitis and*a smaller swelling on the right side. The mass on the left was so extensive that, 
e nothing shogt of laparotomy seemed possible. It was, however, glecided fb give short-wave 
. treatment a chance. Before this wag begun a dilatation with glycenmine drain was done, followed 
by a week's rest in bed. The period then came on with much fain. After* that, short-wave 
therapy was begun, and after 12 treatments she was seen again by the gynaecologist, who found 
the pelvis absolutely clear, with only a very slight vaginal disehartze, which cleared ug after 
the next period. The patient's general health was enormously improved. One opes that in 
this case also sterility will be conquered. 3 ° 

No mention has been made in this paper of the general or hyperthermia treatment 
of gonococcal disease, by which many cases have been entirely and rapidly cured. 
This treatment is best given by air conditioning methods, such as the Kettering 
apparatus. 


PHYSIGTHERAPY IN’ DISEASES OF THE SKIN 
(PART ID. 


By ROBERT AITKEN, M.D., F.R.C.P. ° 


Physician fo the Skin Department, Royal Igfirmary, Edinburgh. 
* * Dermatologist, Perth Royal Infirmary. s 


x Erythema Pernio 

RYTHEMA PERNIO isa cofdition in which one gets as a rule excellent results 
from irradiation. Soon after treatment is begun the itching becomes less and 

the lesions gradually subside and disappear. Generaé treatment is the be$t 

for this cotiditiog. . 


° Erythrocyanosis Crurum Feminarum 
. 


Erythrocyanosis crurum feminarutm is a conflition which has become common 
during the years since the War. At first tite lesions were observed just above the 
ankles, but as skirts became shorter the condition became more extensive and lesions 
were' observed well up the leg towards the knee. *While the cause is not known, there 
is no doubt that cold plays an important part"in the production of the disease. Under 
general radiation treatment the general circulation is improved and the large cold 
chilblain-like lesions on tfe legs disappear, while the appearance of the skin becomes 
more normal. All&reatment is useless, however, if the patient persists in wearing thin 
stockings. r 
* o i 
- Pityriasis Rosea ADS 

Pityriasis rosea iş a condition which clears up in six weeks or so without treatment. 
Appropriate treatment can shorten the dufation to about four weeks. This result can 
be brought about also by irradiation. A brisk dose producing definite erythema and 
exfoliation is required, but it is doubtful if the amount of timè saved is worth the 
discomfort to which the patient is hecesgarily subjected. : 
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d , Cutaneous Ulcers : 

Varicose ulcers, trophic ulcers, X-ray ulcers and bedsores all are stimulated to 
heal as the result of local light treatment, but small doses must be given except in the 
case of varicose ulcer. fn the other conditions considerable damage mf&y result if a 
brisk reaction is produced. ° °. . ' " 


Dermatitis Herpetiformis . 
Dermatitis herpetiformis 1s not a common condition in general pwactice, though a 
considerable number of cases is seen in a large dermatological clinic. Light baths ase 
of the utmost value in this disease. Arsenic is the only other remedy ‘which.seems to 
control the efuption. his drug must, however, be stopped intermittently, and it is 
at this time that light treatment is so valuable. Sometimes, however, irradiations do 
notahelp. I recently Itad«wo cases pf this condition in my wards. In one case arsenic 
was of no,value, but light baths controlled the eruption. * In the other, eadiations did 
not help, whereas arsenic did. 


Leucodermia 

Leucodermia, in my experience, is not benefited by light baths. I have actually 
shielded the surrounding skin and painted the white patch with eau-de-Cologne before 
irradiating in order to produce a brisk reaction, and yet after seven and a half months’ 
treatment there was no sign of pigment eveg microscopically. Kromayer") states that 
pigmentation occurs irregularly and that the disfigurement resulting from light 
treatment is worse than the original disfigurement of the disease. 

It cannot be too strongly insisfed that conditions which clear up satisfactorily in a 
short time umder other treatment ought not to*be treated with ultra-violet rays. 
Impetigo contagiosa, for example, clears up in a week or ten days if proper treatment 
is given and éhe instructioffs carefully carried out. Light tweatmept will not bring 
about a cure in less time, and it 1s not fair to the patient to use a more expensive 
remedy when a less expensiv@ one will cure the condition as'quickly or more quickly. 
In the same way, to suggest ultra-violet irradiation for the trfatment of scabies, as has 
been dane seriously by medical méh, is to brifig the nrethod into disfepute. 

° ; e Pkoto-Dynamic Acton of Gertain Drugs 

Certain risks attend light treatment, and in view of the increasing use of certain 
drugs, the attendant risks ougfit to be better known. I) have already pointed owt the 
risk of giving light treatment to patients who have reeertly had gold injections. 
Hallam® refers to the risk ine connection, with the sulphanilamide preparations. 
Eidinow argues against Plallamgs view and suggests that it was the drug itself which 
gave rise to the toxic eruption. Hallam is unlikely to have made such a mistake, and 
consequently, until further experwnce is gairted, it behoves doctors to exercise the 
utmost caution if they give light treatment to patients who have had one of these drugs. 

X-ray therapy is probably the most valuable single r&medy which a skin specialist 
possesses but here again indiscriminate use cannot be justified. Recently, for example, 
I saw a patient who had a self-inflicted eruption on the fate, and who had been given 
several X-ray treatments for it by a radiologist who was ignoranf of the true nature of 
the skin condition. No amount of X-ray treatment will cure a dermatitis autophytica, 
and the treatment, ought not to have been adminiStered. Such indifcriminate use can 


only lead to actions for malpractice. . . : 
1. KROMAYER (1930). Cosmetic Treatment of Skyn Complaints. i * 


2. AITKEN, R. (1930). Ulira-Violet Radiations and their Uses. 
"3! HALLam (1939) Bryt. Mid Je I, 559. 
4. ElDINOw, A. oust Brit. Meda J., 1, 692. 
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The field of usefulness of X-fays in diseases of the skin is so wide,that it will 
be possible only to deal with the more common conditions such as are mast usually 
seen by the family doctor. 
. . * . 

° " Ringworm of ,the Scalp, 

Ringworm 5f the scalp is'not so common-now as it was 15 years ago,’ but it 1s 
of the utmost importance because of its duration apart from epilation treatment—and 
its effect on the child's education. Thallium epilation has to some extent displaced 
X-ray treatment, but thallium has its risks and its limitations, and I be[ieve that X-ray 
epilation, in suftable hands is the best treatment, thallium bei reserved for children 
who are too young to remain still for*X-ray treatment. I mayeSay in paesing that the 
joint pains which may follow the administration of :hallium may be mistaken for acute 
rheumatism, and I have known of children being admitted tg hespitals for acute rheu- 
matism who were really suffaring from the joint syfhiptoms following the adminfstration 
of thallium. This point in the differential diagnosis does not seem to be mentioged in 
medical text-books, or to have attracted the attenticn of physicians generally. 

The administration of an epilating dose of X-rays according to the Kienbock- 
Adamson technique is the treatment of choice. I would refuse to undertake the care 
of acase of ringworm of the scalp where consent to epilate the head was not given. It 
must be remembered, however, that X-rays will not cure the disease. ¿They merely 
remove a mechanical obstacle to the app[ication of the antiseptic ointment which is 
the curative agent. 

It is sometimes stated that ultra-violet «ays will cure ringworm of the scalp. No 
definite evidence has been produced in Support of tls statement, and all dermatological 
evidence is against it. Dermatologists have not iftfrequently had to treat with X-rays 
or thallium cases of gingworm of the scalp which were supposed to have been cured 
with ultra-violet irradiation. * ° 

There is, however, one use for ultra-violet ray in ringworm of the scalp ang that 
is in diagnosis. Ultraviolet light filtered thrgugh Wood’s glass is a valuable aid 
in the diagnosis of smafl-spore ringworm. The affected hairs fluoresce brilliantly. 
This method eught not to be relied of implicitly? but, should be used in conjunction 
with clinical and microscopic examination, It is valueless in the case of large-spore 
ringworm, as, owing to theesporesebeing inside the hairs, fluerescence does not occur.* 
If, therefore, this method is used exclusively, mistakes are liable to occur. 

* Favus of the scalp is so uncommon now that it feed hardly be mentioned, but 
X-ray epilation is essentfal an this disease. 
@. P e 
. * Acne Vulgaris, : 

Acne vulgaris is a conditjon which may be very distressing to the patient. Ultra- 
violet irradiation is sometimes recommended for it, but the results are not satisfagtory. 
Exfoliating doses must be given, and the sameeresult can be obtained by using a peel- 
ing paste. One advantage 5f the paste is that greater control over the reaction can 
be exercised. Even when exfoliating doses are given the ultimate result may be ‘poor. 
One of the worse cases of adne [ have ever seen was that of a young lady who had had 
brisk ultra-violet treatment only a few months previously. X-ray treatment 1s more satis- 
factory. It is useful in all forms of the disease, though hardly justifiable in the mild 
cases. In the more severe cases, especially in acne indurata, it is useful and indeed is 
the remedy of choice. *n the more severe cases bad scarring follows the eruption, and, 
to prevent this disfigurement, X-ray treatment should be instituted early. The dose 
is 150 7 every fortnight for four doses. Cate must be taken to protect the eyebrows. 
One course is as a rule sufficient, but there may be a recurrefiae win a second course : 
has to be given. Needless to say, strict attention n.ust þe paid to diet, as all forms of 
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treatment age of little value if the patient indulges if the rich diet which is so harmful 
in this disease. ° 


Malignant Disease of the Skin . 


Carcinoma of the skifi is not uncommon either as rodent ulcer or*asea squamous* 
celled epithelioma. In rodent ulcer the results of irradiation are far superior to those 
obtained‘with other forms of treatment! In the case of rodent ulcer—sfill too frequently 
excised—the percentage of cures after excision is only 40 to 45. After radiation therapy 
—either X-rays or radium—the percentage of cures amounts to 80 to go. If the cases 
were seen early enough this percentage could be considerably raised. McKee® 
gives statistics whicheshow 91 per cent. of cures. The figures he “quotes concern 
unselected cases in whtch in many instances the patients were unable to attend for 
various reasons to have second or third treatments. If these patients were omitted 
from the statistics, the oures would be in the neighbourhood of 96 to 98 per cent. 
These figures show what can be done for rodent ulcer by modern dermatelogical treat- 
mente yet, incidentally, I do not remember seeing a dermatologist's name on any of 
the Committees, dealing with cancer under the Government's new Cancer Scheme. 

A certain number of recurrences take place and these occur as a rule during the 
first year. These generally respond satisfactorily to further X-ray treatment. 

Formerly small doses at weekly intervals were given, but the method has now 
been abandomed, and large doses are now favoured. The dose may be given at one 
sitting, or it may be divided, but the treaynénts are given in such a manner that a 
massive dose 1s administered. The small rodent ulcer, of 1 cm or [ess in size, is given 
300 r unfiltered every second or third day ifl a total of 1,500 to 1,800 7 has been adminis- 
tered. It is, of course, important “that the apparently healthy skin beyond the lesion 
be also treate&. I ordinarily shield the skin to within 1 cm. of the visible or palpable 
edge of the lesion. If the lesions are larger, heavier doses mustebe given, and, if there 
is much infilteation, it is befter to use a filter. Treatments are givep every second or 
thirdeday, 200 to 300 being admfnistered through 2 to 3 mm. of aluminium, until a 
total of 3,000 r hase iven, or evgn 4,000 r if there is muth infiltration. 

There is sti fference of opinion as to whether the results obtained with 
radiumere b se oktainéd with X-r&ys. Sometimes a rodest ulcer will fail 

, to respond to , yet will cleag up under radium Kee and his,co- 
workers have to accomplish with gamm ld not be done 
with X-rays. ' 

It may b 
a matter o 
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edge of thy 9 Y It is impossible ta apply a plaque in ion. Radium needles 
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seeds of 15S AC. at the time of using are inserted at distanceStof. 1 cm. at right. angles 

to the lid margin. These are left in for a week. The repare excellent both from 

the viewpoint of cure and of cosmetic appearances. er, q ] 

“There is one situation where radiation treatment is not EZA dpactory. The uneven 
surface of the ear prevents rays getting'at the under-surface Co; may be diseased. 
For rodent ulcers in this situation I find the best treatment is ‘se an ethyl chloride, 
spray to anzesthetize the part, and then to scrape'away-the disezeue « gpsue with a sharp 
spoon, the ferefinger of the left hand being entplog«posn aq Ke we ear as much as 
possible. After the bleeding has been stopped, the sur. -ea»-cáuterized with fused 
chromic acid. If the scraping is done thoroughly right to the edges of the lesion, 


the results are excellent. 
* e 


. à 
5. Mackee (1938). X-Rays and Radium Treatment of PES of the Skin. 3rd edit. 
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Squamous-celled epithelioma 18 more serious tian rodent ulcer. No matter how 
early is the stage of the lesion- we cannot be certain that glandular metastasis has not 
already occurred, evea though the glands are not palpable. This makes it essential that 
the glarftis draining the area should also be treated,'and it is ustomary to irradiate the 
glands whether the psimary growth has been irradiated or excised. Tumours vary 
in their degree of radiosensitivity even when of-the same morphological typé. Small 
tumours may fail to respond, while inoperable and apparently hopeless cases may be 
clinically cured gnd remain well for years. 

" An early squamous-celled carcinoma of the skin, if less than 1 cm. jn size, may be * 
treated with one massive dose of 2,000 to 3,000 7 provided that there has not been 
any previous treatment. If the tumé@ur is larger, a heavier dese with fatration must 
be given. Through 3 mm. aluminium, 200 r each day may be given till a total of 4,000 
to 6,000 r has been reached. If previous treatment has beem given, the daily amqunt 
ought to be less, and the time over which the tréatment is administered prolonged. 
In this way severe damage to the skin and underlying tissues is avoided or minimized. 

Radium may be used instead of X-rays. The application" may be in contact with 
the part or at a distance. Radon seeds may be emp.oyed instead of the plaque. Seeds 
containing 1 mc. of radon for each square cm. of the carcinoma are placed in, around, 
and under the lesion. One cm. of healthy tissue must be included in the treated area. 

Carcinoma of the lip is less serious than most carcinomas of the skin, and mucous 
mfembranes, and consequently there is an excellent prospect of a cure, if the diagnosis 
is made early, If palpable glands are present, the outlook is more serious. If X-rays 
are given, the technique is similar to that already outlined for early skin carcinoma, 
2,000 to 3,000 7 being given in doses of 300 7 on alternate days. If the lesion is more 
infiltrated and larger, radon implantation with filteted radiation ought ta be employed. 
The glands in the neck must also be irradiated. i 

Intraoral carcinomg does not often come for treatmeftt to the skin specialist, and 
so need hardly bé discussed. . 

There is one type of skin cancer which the de-mat®logis 
dealt with easily. Prolonged X-ray treatment of lupus 
occasionally giwes rise to carcinoma. ‘his can attain consid 
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e NN Warts . j ] 
Warts in their different forms are very common. They are mysterious lesions, 
sometimes clearing up with Simple remedies, at other times proving very stubborn, 
and almost baffling all one's therapeutic resources. F 
The ordinary wart, verfuca vulgaris, has, as a rule, had a variety of treatments 
before the skin specialist sees it. If there is only one lesion, or a few isolated ones, 
these may be given a dose of X-rays of 600 7, the skin being shielded to the edge of 
the lesion. If thére are numerous Warts, it is not possible to treat them in this way 
as such a dose would damage the skin. To cut a hoe in protective tissue for each wart 
is hardly feasible. Under these circumstances it is advisable to give 300 7, and repeat 
the dose in four-weeks if necessary, but môre than three doses should not be given 
on account of the risk to the skin. If there are warts on botl? hands, it is occasionally - 
found that by X-raying one hand thg warts.on the otheg hand also clear up. 
. 
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Carbon dioxide snow may be used if there are only one or two warts, but the 
application must be long enough to cause the wart to be lifted up by the blister 
which folfows. If this does not occur the wart is not really influenced by 
the treatment. Firm pregsure for 60 seconds ıs required, and the snow shouls come 
right down to the skin at the edge of the wart. ° 

Diathermy may be used for this condition. Large warts may have some anesthetic 
injected before the diathermy needle 1s applied. It 1s better not to go too deep with the 
diathermy needle, but rather to repeat the application a week or ten days later. If the 

e warts are numerous, 1t is necessary to treat them in batches, or to gife the patient a 
general anesthetic if it ie intended to treat them all at one sitting. Turrell® suggests 
an indirect diathermy, naking the patient one plate of a condenser. A pointed instru- 
ment, such as a needle for small warts or a pointed pair of artery forceps, ıs held in 
the hand of the operatgr without wires being attached to it. The application is then 
mad® to the patient thus Charged up with electricity. The current surges to-and-fro 
between tht operator and the patient, and the wart is burned away b8th from the 
under-surface and the upper part. Turrell states that this method is almost painless, 
but I find that patients do not agree with this. 

Instead of diathermy the spark from the pointed vacuum-electrode of a high- 
frequency apparatus may be used, but I find that this is not so satisfactory as the 
diathermy method. 

Sometim®s the wart is along the side of the nail and tends to' grow in under the 
nail. The nail should be pared properly bħck and the diathermy given without an 
anæsthetic. The tissues are dense in this region and the pressare exerted by the 
injection may damage them and delay the healing or even cause suppuration. 

Verruca plana, the flat wart found usually in qhildren though not exclusively so, 
generally occurs in large numbers on the face or hands. X-rays frequently fail tc 
influence the condition. If¢his treatment is persisted in, it oflly results in damage 
to the skin. The best plan is to gouch each wart momentarfly with the diathermy 
needle. " ° : 

Plantar warts give rise to more discomfort than their appearance suggests. It is 
the pain which as a rulé makes the patient segk advice. X-ray treatment gives ex- 
cellent results, 600 r being given to the lesion. Not infrequently the pain begins to 

sabate in a few days, qnd,the lesion flakes off in a month or little more. If it«loes not, 
another dose of X-rays may be given six weeks after the first dose. Diathermy may 
be used in this condition also, «he part being anzesthetized before the needle is appligd. 

D e. 
, Keloid `. .. d 
Keloid not infrequently follgws "hurns thougheit may be a sequel ta any injury 
or operation. It may be rather disfiguring. Too freqyently it is excised, and a re- 
currence inevitably takes place. Sometimes, after excision has been practised, X-ray 
treatment is given to the new scar. Iteis difficult to see any justification for this pro- 
cedure. If the keloid is large, extensive skin graftinge would be necessary. If the 
keloitl is small the difference between the new scar and the keloid treated with X-rays 
cannot be great, and a much better cosmetic appearance wé6uld be the only justification 
for surgical intervention followed by X-rays. * 


f 


I remember a patient who came to the Skin Department of the Royal Infirmary : 


some years ago. He had been vaccinated during his war service and*keloid developed. 

This was excised and presently recurred in an aggravated degree. Unfortunately he 

fell into the hands of another surgeon who excised the keleid, and the inevitabl® recur- 

rence took place, again 1n a much aggravBted form. When he was seen in the Royal 
° s 





; 6. TURRELL, W. J. (1429). Wie Principles of Electrolheiapy. and edit. 
à ° . i 
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Infirmary he had a large ugly lesion with namcrous projecting promontories. A 
paraffin-wax cast was made of the condition at tl is stage. The painting of the cast 
was left till the patient's next visit a fortnight :ate^, as there would not be ahy change 
in the golour of the lesion. After the taking of tae mould jor the cast he was given 
a dose of XSrays. When he returned to have the cast painted it was interesting to . 
observe the impsovement. With the cast alongsHe the patient’s arm it was easy to 
notice how the whole lesion had flattened and how the promontories were 1etracting. 
The difference between the result of surgical <reazment and X-ray treatment greatly 
impressed the patient. " 
* If the condition were recognized earlier, the -reatment would have better results 
as early keloids respond more satisfastorily than fully developed ones. „If the keloid 
is very large and thick, it is hardly possible to expact it to clear up under X-ray treat- 
ment without some atrophy and telangiectasis. IE the keloid jsewidespread and not 
thick it will often flatten to the level of the surrownding skifr with proper irraeiafion. 
Doses of 225r may be given at intervals of four weeks, the normal skin being pro- 
tected to the edge of the lesion. If the condition has not cleared up after eight treat- 
ments it is not likely to improve with further treatment. : , 

Radium may be used instead of X-rays, but tl=re is little difference in the results. 

For smaller lesions CO, snow may be used, zhe application being made for 60 
seconds with firm pressure and repeated when the reaction has passed off. In the case 
of the larger lesions the CO, snow treatment may ke used after the great&r part of the 
keloid has been reduced with X-rays, but ft must b» remembered that the skin is more 
responsive to Snow &fter X-ray treatment, and a corsiderably shorter application made. 
Some writers do not approve of CO, snow treatment for keloid, saying that there is 
as great a risk of recurrence as after surgical tra.tment, but this has not been my 
experience. : : 

e 





. E Acne Keloid .. 


e. 

Acne keloid is a condition which is seen of tae back of thé neck in men. .It is 
a bad name as the condition has no connection with acne. THe other name, dermatitis 
papillaris capillitii, is perhaps cumbersome, but is more accurate. The c8ndition 
primarilyeconsists of papules at the follicular orifices. Pustulation devélops, and also e 
keloidal growths which may attain considerable size. The condition is rebellious to 
ordinary treftmeenty but responds'to X-rays. Dcses-of 157 at intervals of a fortnight, 
or 225 r at monthly interyals, will bring about satisfactory results in the early stages. 
In the later stages more treafment is regtiired, and isliable to cause permanent baldness 
over the affected area. As the disease itstlf, howev2i$ causes permanent baldness, the 
risk of X-ray alopecia need not be too seriously ¢onsi@lered. e 


. 
. . 4 
. . 
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SOME EXAMPLES OF DIATHERMY AND 
SHORT-WAVE APPARATUS: ` ° 


By L. G.eH. Sarsrietp, D.Sc., M.I.E.E., A.Inst.P.* e " . 
. Hon. Consulting Radiological Engineer to Unigersily College Hospital. 


Continuing the Series of Papers on" , . 
ELECTRO-MEDICAL APPARATUS : ITS CHARACTER, OPERATION AND 
. CRE: PART ll. No. 10 (continued) d e 
e. e N . 
* APPARATUS FOR X-RAY WORK 
t. o Introduction t 


* 6 
VISITOR to an up-to-date radiological departmeft of any fair-Éized hospital 
* would see an impressive display of apparatus comprising X-ray tubes complece 
with stands to permit convenient irradiation of any desired part of the body, 
components of X-ray machines, couches on which the patient may rest, equipment for 
screen manipulation 1n visual work, neat and efficient control switchboards, and 
appliances for photographic developing and printing. 

The plarft is often disposed in different rooms devoted to special work such as 
diagnostic radiography, X-ray treatment, dental work and the like with specifically 
desiged installations for each service. — |, x ° 

The. contrast between the orderly array ofemodern apparatus and its counterpart 
of but twenty years ago is striking, Present-day plant is arranged for accessibility, 
safety, mobility and speed of operation, but all honour is due to those who in the past, 
with primitive appliances, preduced results which paved the way towards the realization 
in radiology of an instrument whick has reached an advanced stage of development in 
the medical sphere. | 

It is the purpose 
the function and oper 
machinéand to refer 
«treatment techniqu 
some length elsew 
and industry, b 
medical users of X-ray 


e ) e 
of the present &nd subsequent PaperSein this series to explain 
; the yarious devices which go to make,up the X-ray 
me of the auxiliary appliances used in diagnostic and 
ct 1s a wede one, and the writer has dealt evith itat 
se on electrical equipment for X-ray work in medicine 
will be presented which have pafticiar interesteto 










. . 
Essegtials of X-ray Blant 
Röntgen discovered X-rays in* 1895 when making investigations into the 
phenomena attending electfical dicharges in rarefied gases. He was using a Crookes 
(or Hittorf) tube, a pear-shaped glass vessel with a flat digc-like electrode sealed ipto the 
small*end to serve as a cathede and a rod sealed into one side to serve as ananode. A 
difference of potential Yor xo S across these electrodeg, the appliance used for this 
purpese being an induc? 94 Mn 
X-rays are generat’ X", se impact of electrons on an anode target. In early 
X-ray generators, such as the Róntgen tubes, the electrons were produced by the 
ionization of the residual gases in the tube after most of the air had been withdrawn. ° 
A high potential difference was employed, which not only produced adequate ionization, 
but gave to thé electrons high speéds of travel towards the positively charged anode. 
For a number of years '' gas-tubes ^ (as they were called) were developed n the 
principles which characterised the apparatus used by Rontgen, but nevertheless the 
, discharge current was eqratic and difficult to control. In the modern tube the anode 
E * Electrical Engincéring in Radjology. Chapman & fall. 
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target and the cathode are enclosed in a vessel generally of glass and exhaysted of air, 
the cathode being heated to produce a copious supply of electrons. The ,enclosing 
envelope may take amy convenient shape, but it is generally cylindrical or spherical 
with cyfindrigal. arms. ° 

The X-ray generator is commonly calledean X-ray tube, but is sometimes referred 
to as a lamp. ‘Phe latter namé is no doubt attsibutable to the fact that the ‘envelope 
1s illuminated* within. "In the early cold-cathode gas tubes the illumination was due 
to the bluish glow or gas discharge, while in the modern tube it is due to the heating 
of the filament. . 

For ordinary X-ray work the essentials are (1? an X-ray fube and: (2) à source of 
electricity having a high potential &ifference. The positives "pole of ehe source is 
connected to the anode of the tube and the negative pole to the cathode. 

e Itis not easy to obtain a source of direct electric currgntewith a high potential 
difference anq of adequate capacity without recour§2 to transformers and rectifigrs. In 
the old days the ‘‘ transformers ” were induction cols supplied from direct current, and 
these coils were used with gas valves to permit the current to pass only in one direction 
round the X-ray tube circuit. Later, alternating current transformers were used, the 
transformation ratio from supply voltage to secondzry voltage being arranged to apply 
the required potential difference across the tube. 

The transformer is a piece of apparatus, more reliable in operation, eagier to control 
ahd, in general cases, more efficient than the coil, but the high potential generated in 
its secondary, is of alternating polarity, db that, cnless the anode of the tube to be 
energized be maintained at a low temperature, a device i is necessary to suppress or invert 
the half waves whose polarity is opposite to that required on the tube. The early gas 
rectifying valves frequently used with induction toils were not well suited to trans- 
formers and so the meghanical rectifier was adopted. Ki 

For many years mechanical rectifiers were em»loyedewith transformers, but they 
have now been süperseded by thermionic rectifiers*or valves. A ieee circuit for an 
X-ray transformer and tebe is shown in Fig. 163. © 

In some X-ray appafatus the independent rectifier is s dise fied with and the X-ray 
tube is employed as its own sectifier, ‘but this entails that the anodg is kept 
very cool, 

The lise in the modern X-ray €ube of ahot filam 
auxiliary cashode heating circuit has to be providec.. 
eldttson flight àt the anon means that energy has t% 

° cos 9h S ats are necessa 
Cathode Anade .” u^ T Ek 2 P ether with PA 
PER Tenge .' ppenomend Sou. ated with the 
Xray various conditions of tube operation 
Tube gnd maintenance will be described 
. in later pages. 


TE The X-ray Tube 
X NUT PAS Brief mention has already *been 


"us ° made of the first tubes used for 
generating X-rays, and, while it 1s 









. 
ode means that an* 
hand the arrest of 
S therefore anode 





Fuament — 
Heatr 
Chcuil 


e. PRRRNEN ~ Xray rot necessary to expand the purely 
"^ Troxsfonmer Listoric treatment of the subject, a 
oe ‘ . . few paragraphs will be devoted to 
£lechric Supply * ; the tracing of progress from the 
‘and Control Board original devices used in radiology 
Fig. 163.—Elementary ctrcutt oj A-ruy tube energised to the saftfand, efficient models of- 
by transformer. n x to-dagr. ! 
e e . 
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The Hot-Filament Cathode 


The introduction in 1913 of the Lilienfeld tube in Getmany and the Coolidge tube 
in America, each employing an incandescent source of electrons at the cathode, marked 
a vital step in the development of the X-ray tube, particularly in respect of stability of * 
performange and ease of contro? (Fig. 164). Since that time the old gas tube has 
gradually but completely disappeared from medical radiography. 


Anode Cooling-Devices s 

With the demand fog increase of radiographic power came the necessity for higher, 
tube currents, and therefore effective cooling of the anode which receives'the bambard- 
ment of the eléctron str&im. Cooling may be effected by the use of metal radiators 
or with the help of wafer circulated within the body of the anode by thermo-syphon or 
pump (Fig. 165). Manf iMprovemegts in anode design to obtain more efficient use of* 
cooling water have been made, while pumping and water transmitting auxaliaries have 
been déveloped on rugged lines. 


Cathode Anode „Metal 
Filament Target a Radiator 








Fig. 164.—Diagrammatic representa- 





m Cooling 
hon of Coohdge X-ray tube. ob Device 
. 
e . 
" e 
: "d . e 
Water 
[^ 7 Circulating 
n g Vt Prpes 
n 
«endow AS, 2 8 "m . 
for outlet #7 V^ e- 7l "vat 
o Rays 9 o * Reservoir 
Fig. 166.—X-ray tube with leag s 





: Fump dining -° 
. : . ° ‘shaft 
e | Fig. 1@5 —Difgrammatic views showing various 
: methods of anode cooling. X-ray tubes with (a) metal 
beam. X-ray beam shown by radiator, (b) small water reservoir mounted on iube, 
dotted lines. e (c) cooling «water circulated by independent pump, 


Sleeve surrounding region of origin 
of the'rays. The anode and cathode 
also play a part in restricting the 


X-ray Safety 1 


e 
, Stnce the bombardment of the anode by electrons gives rise to X-radiation in all 
directions, methods of preventing the escape, except at a properly provided aperture, 
of the X-rays then engaged attention, and so X-ray tubes were housed in ray-proof or 
partially ray-proof materials during use. Thus ldd and lead-glass tube holders were 
adopted for Coolidge tubes. z ME" nis 
The next important step in tube design following up theeadvances dug tQ con- 
trollable cathode electron emission was the provision of ray-proof screens as an Nd 
part of the tube itself, and thus lead bands with suitable windows were employed to 
‘surround! the region fror) which the rays were emitted. (Fig. 166.) The first tube of 
this type, made by Messrs. Phijips, of Holland, wps demonstrated in London in 1923. 
. 9 *. . 
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Meanwhile experimental tubes "were being produced in commercia] and other 
jaboratories. i 
In 1928, Messrs. Philips marketed the ‘‘ Metalix," a self protected tube, in which 
the pretectiye Jead band was mounted on a chrome iron geeve sealed into the glass 
which formed the tube envelope. The use qf ray-protected tubes eliminated the danger 
from extraneous main X-irradiation so that the gperator had only to protect himself from 
scattered radiation coming from the object under examination. 


Electrical Safety , 
«e The X-ray tube, however, was still a possible source of,electrica$ danger since it 
had to be connected at its ends to a high voltage generator. The question of electrical 
safety, therefore, was next tackled. Of course, suitable precapfions regarding clearance 
distances between the tube (as well as all other high voltage apparatus) and the patient 
and operator had hitherto permitted X-ray worl» to be Hed on quite safejy in the 
hands of-authorized personflel, but it was felt that apparatus free from aM danger would 
encourage the wider use of X-ray methods in every sphere and lend confidencé where 
this was lacking. . 

The Victor Corporation of America marketed, fór dental radiology, Coolidge's 
design for a complete X-ray tube and transformer outfit, oil-immersed in an earthed 
container, and thus secured simultaneously, by this means, safety from unwanted 
«adiation (with, the*help of suitable lead barriers) and also from electricaltlanger. This 
apparatus was small though of ample output for its work, and it became the forerunner 
of a range of X-ray machines, designed on the same principle, for every medical 
application ; diagnostic (fluoroscopy and radiography) and deep therapy. 

Another way of affording electrical safety wag to enclose the tube in a metal shield, 
which could be earthed, and to introduce into this shield earthed sheathed cables from 

e the high voltage trarfsformer in such a way that the transformer tank, cable sheath and 
tube shield provided & complete earthed envelope for all parts of tfe high voltage 
circuit. (Fig. 167). ° 

In 1928, Messrs. Philips broug 

that time X-ray plant for every r 









e. 
out a portable apparatus Of this type, and since 
rement has been designed and produced on 
. 


similar lines. 5 E A " * y * . 
The record of progress inethe ‘design of the X-ray tabe shows, therefore? 
" . . ; that the erratic perform- 
*e 7 "E" Metal shield ° ^ ance of the gas tube has 
ET. NE^ X given place to the reliable 
ray lube , running of the hot 
e x e cathode tube, the dangers 


of general radiation from 
á the '' plain " tube have 
been eliminated by the 
restriction of the rays to a 
beam of known size and 
direction, while the risk of 
Fiexible By contact with electrodes at 


Tank contatning V voltage Cables high potential has been 

Xray transformers with metal sheath removed by enveloping 

reclif vers, at earth Potential the tube in an earthed 
an metal case integral with it. 

: B Mains t Next month some 

Fig. 167.—1Illustration of enclosure of X-ray tube, high vollage er les of *modern. 

cables and high voltage generator ig leather. sheathing {gr A-ra tubes will be 
electrical safety. " e described» . 
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description and the two photographs which are 
given, the,apparatus consists of a generator 
resembling in outward appearance a short-wave 
apparatus, but of the internel arrangement of 
this instrument no particulars are given. The 
two output terminals of this appliance are con- 
nected respectively to a ‘ diffuser consisting of 
a series of separated concentric oscillating cir- 
cuits connected with one another by silk 
threads.” e " 

By this means it is clgimed, though no evi- 
dence is adducfd to suppoft the claim, that all 
wave-lengths from 10 cm. to 400 metres are 
obtained, and in addition*it is asserted that the 
harmonics, ,' tpgether with their fundamental 
waves interference waves and effluvia, may 
extend as far as the infra-red and visible light 
regions." Judging from the photographs of 
these diffusers in action, the effects produced 
would appear to be those of brush discharges, 
most diffused on the lower and earth side of 
the vertically Placed diffuser and more concen- 
trated at its upper extremity. This brush dis- 
charge only appears to emanate from the outer 
concentric ring of the diffuser. 
is applied by placing the patient betWeen the 

. two diffusers, Which are separated from each 
other by four or five feet. 

The cases fo which succes$ful results are 
claimgd include rodent ulcer, naevi, dpithelio- 
mata, goitre and gastrie ulcer. TH® photographs 
given of the results obtained in the treatment 
of rodegt ulcer closely resemble those obtained 
"from surgical diathermy, and it is possible that 


the benefits received, Lakhovsky, however, 
claims, in, addition, improved eogmetic effects 
that would delight any Beauty Parlour : refer- 
ting fo a photograph of a case of epithelioma 
of the left cheek in an old lady of 82, *t is stated 
‘Cit will be observed that mot onlyg hase the 
tumour completely disappeared, but that the 
skin shows distinct signs of rejuvenation, as 
evidenced by the smoothed-out wrinkles in ethe 
face and neck.”’ 

AÌ not infrequently happens, when a writer 
is unable to explain in simple language tHe 
issue under discussion, he attempts to veil his 
ignorance: and obscure the subject further by 
the introduction of meaningless terms and 
theories. Lakhovsky has adopted*the term 
* Universion," which he defines as the '' syn- 
thesis of the infinitely great and the infinitely 
,small., Universion consis{s,of the entire plexus 
of cosmic radiations emanating from inter- 

* planetary space." On the 'basis eof Universione 
. e. 


The treatmerft* 


a powertul brush discharge might account fore 
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Lakhovsky evolves a theory to explain the 
migration qf birds and the problems of instigct 
and special sense in animals and insects. 

The absurdity of the authpr’g deduwtions and 
conclusions becomes most apparént when he 
deals with bacteriológy. Jn an earher work, 
La Cabale, Lakhevsky complained that he 
had “ been attacked by physicists ignorant ot 
biology, and by biologists norant ol physics, 
who consequently can neither understand my 
theories nor judge my experiments. Bacterio- 
logists might complain with far greater reason 


.that their established views have been attacked. 


by one entirely ignorant of bacteriology and 
biology. Lakhovsky considers (hat the organism 
consists only of what be terms “living Bio- 
magnomobile Units." He defines a biomagno- 
mobile unit as ‘‘ the elementary units of fiving 
organisms, as molecules and atoms make up 
chemical substances." 

He employs the term ''to stress their bio- 
logical origin, their essential mobility, and jhe 
electromagnetic element which charges them 
with vital energy." He arriwes at the conclu- 
gion that all tunctional activity can only take 
place when the general organization of the cells 
is in*harmony with the oscillations in the 
nuclei, and that the energy necessary for the 
cellular oscillation us supplied in the first place 
by cosmic radiation. He*next proceeds to ask, 
“ What about takins?" 

To this questien he supplies the remarkable 
answer. ‘Toxins are the waste products of 
cells and of dead microbes. As they are no 
longe living, andethus constitute inert matter, 
these waste products neutralize the oscillatory 
movement of neighbouring eceMs and weaken 
them or cause thetr destruction. These inert 
particles attrAct living partigles: in any case 
theif proximity modifies the electrical capacity 
of living cells which can no longer oscillate in 


accordance, with their specific frequency ; hence . 


flisease or death "  FinaMy, Lakhovgky sums 
up his conclusions as follows: ‘$ Life is created 
by radiatiors maintained by radiation, destroyed 
by oscillatory disequilibrium.” 

Lakhovskye dedls at considerable length with 
the nature, causatior, and treatment of cancer. 
Os the preventive side, he is “ convinced that 


if people could subsist exclusively on fruits and . 


vegetabfes grown in gardens attached to their 
houses, and mad use of wate wn from 
wells’ sunk close by, cancer and most other ‘dis- 
eases would become far less prevalent.” 

He is turther of the opinion that the im- 


mifnity to cancer might be still further increased 
. 
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by wearing metal plates in one's shoes sand by 
fixing radio-electrical antenna outside one’s 
héuse. 3 

In the suede a sorhewhat violent and un- 
dalled Ior attack is made by the translator upon 
radium treatment, and hasrowing details of the 
sufferings of a fam&us surgeon are given; these 
might well have*been qmitted. 

A stop-press notice in large type, which attri- 
butes the recovery. of the late Pope from his 
pe&hultimate illness to the application of Lakhov- 
sky’s Mulfiple Wave Oscillator, concludes Sis 
remarkable book, 

Summary. What conclusions can we draw 
from these two views, so differently expressed, 
but having som underlying poini$ in common? 
The more restrained and scientific approach to 
the eubject by Sir James Mackenzie will enlist 
the sympathy and attention of investigators to 
a greater extent than the wild and irrational 
views expressed by Lakhovsky. 

We are led to conclude that in the simplest 
fotm ol lite, such as the ameeba, the vital pro- 
cesses ol the protoplasm would be influenced 
by such extrinsi¢ agents as radiant heat, uJtra- 
violet radiation, etc., and possibly also, but cet- 
tainly not enurely, by cosmic radiation. ^ 

As the organism developed into a more 
specialized and complex *system, endogenous 
stimuli, resulting trom the Mectro-chemical pro- 
cesses within the body, would furnish the cell 


impulse lor which Sir James Mackenzie was 


seeking. But nevertheless the exogenous 
stimuli, such as fold, heat, ultra-violet radia- 
tion, amd possibly cosmic rays, would continue 
to influences the organism, however specialized 
and highly devglo it might becomes 

Ir? this connec ony, theelate Dr. Sontag’s 
article, ‘‘ Discussion on the Vagus ande Sym, 
pathetic Nerves *n relation to Climate» and 
Hydrology,” is of special interest. In thigpaper 


. Sontag demonstrates how cutaneous stimuli 


pass by way of the vagus and sympathetic nerves 
to the various organs, through the sympathetic 
nerves to the cCfitaneous blood vessqs and endo- 
crine glands, setting up changes in the cutaneous 
arterioles, which in turn produce ghanges of an 
opposite character in the viscera. The auto- 
Matic or endogenous activity of internal organs 
can be affected in many ways by the extrinsié or 
exogenous stimuli acting through the vagus and 
sympathetic nerves, and Somtag held that the 
effects clfmate and baths are part or 
enurely due to such impressions. 

To the chemical and electro-chemical stimuli 
of cells we must add mechanical stimuli, imgly- 


e jraction 
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ing  ension, traction and arrest of kinetic 
energ;, and its transformation info heat energy. 
Examples of the effect of such? stimuli are 
demonstrated by Professor Adrian’s experiments 
on th? action cufrents in nerves produced by 
. *mechenical'stimulation of sensory nerve endings. 

By* mzans of an extremely delicate electrometer 

capabe of reacting to a potential variation of 

o.or millivolt lasting for 1/1,000 of a second, 
Adrian was able to record the passage of action 
currerts ‘‘ accompafhying afferent impulses in 
the sciatic nerve of Me frog wen the gastroc- 
nemius is stretched by a weight, in the cat's 
saphenous nerve hn ethe skin is pinched, in 
the vegus of the cat and the rabbit wher the 
lungs are inflated, and in the c&rd'ac depressor 
nerve of the rabbit with each heart beat." 
These points are of far mere than mere aca- 
demic interest to electrotherapists, for they 
serve to explain the reflex action of the galvanic 
current and the static charge and breeze on the 
cutaneous nerve endings, and éhe manner in 
which muscle tonus is re-established by Morton 

Smarts method of graduated muscular con- 
Moreover, a further study of these 
problemw should lead to a clearer exposition of 
the psimary mechanical or dynamic action of 
high-frequency currents apart from their 
secondary thergnal eftects. 

It is,evident that visualization, free from 
dogma-ism, $e essential, for the inspiratidh that 
muse recede productive research. But we 
should realize that? when dealing with such a 
controversial subject as the '' Secret ff Life,’ 


e that, a» a distinguished writer has recently re- 


marked, in referen&e f another problem, we 


are “ concerned with matters on which cer- 
tainty is unfittainable, conjecture is irresistible 
and ingenuity at a premium."' . 
e. W. J. T. 
. s 
Comreciiogs. e 


It has been pointed out to us that the state- 
ment i the Journal for July, page 193, that 
Edenburgh Royal Infirmary was the only hos- 
pital in the British Isles to possess 3 Finsen- 
Lomhod Lamps is incorrect, and tha the 
Londor Hospital, E.1, possesses and uses 3 such 
lamps, and 1s installing 4 more as soon as they 
can be obtained. z 


The quetation, given on pages178 anle, from 
aepaper read by Dr. W. J. Turrell before the 
Physical Medicine Section of the British 

Medica: Association in 1936, should have ex- 
tended to tHe end ^f the paragraph following 
«that printed ip small! type. 

° 
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A New Apparatus for Treating Peripheral 
ombosis, etc. 


Early stages of peripheraP thrombosis of the 
veins of the leg are chafacterized by slight 
d&dema around the internal -malleolus, especi- 
ally in the space betweeg the tendo Achilles 
and fhe @ibia, This is soon Sollowed by® pain 
on pressure *ovér the muscles of the calf, a 
symptom which can be demonstrated by pres- 
sure applied over the deep vessels of the limb. 
Passive dorsiflexion of the foot is found to be 
painful, and all these signs found together are 
characteristic of early thrombosis, and should 
therefore receiv@ immediate treatment. It is, of 
course, unnecessary that all the signs should 
be present in this characteristic way, but a few 


Abstracts from Recent Literature 


of the bed. The patient is għen instructed to 
rotate this roller, using the muscles of the sole, 
as in carrying out walking movements. This 
“wilk in bed" was carried out on every patient 
in Payr’s clinic, and the result was a steady 
diminution of post-operative complications; fur 
thermore, the patients were interested in having 
something to do, , 

A stimulating feeling of fitness follows these 
therapeutic exercises, and the symptoms? of 
early thrombosis soon disappear. In patients 
who underwent this treatment on account of 
foot tiredness, the pains in the soles diminished 
in intensity and disappeared alter a certain 
period of treatment. Patients suffering [rom 
varicose veins were subjacted tq this additional 


of them, together with the history, will be suffi-e e measure of exercise, and even in pes planus the 


cient for the experienced observer to make a 
diagnosis, and acqasdingly start treatment Which 
Ss of great importance, as the danger of embo- 
lism is to be remember ed. e » 
Payr ( Munch. med. woch., 1939, S6» 330) 
studied the anatomy of,this problem, and he 
came fo the conclusion that the plantar verfbus 
net was the most likely site ‘of origin of gtasis 
afd throfhbosis, on account of its* extremely 
erich net of small vessels. ‘The peripheral 
anastomosis between the gréat saphenous vein 
and the deep veins of the leg increased that 
danger in the author’s view. 
FurtMer to the above characteristic signs of 
thrombosis in early stages, many patichts qpm- 


plain of characteristic spontangous paig in the , 


soles of the feet. This mainly occurs in those 
persong who stand much, and who hawe vari- 


cose veins or a predisposition to them. z 


On walking, these veins are compressed by 
the mfiscles, and the blood pressed out of them ; 
but in those confined to bed this healthy circle * 
is interrupted, and therefore, after operations 
or accidents, and chiefly 1n the puerperium, the 
absence of this healthy circle is widely felt. The 
temperature of fhe skih is raised. — * 

Payr évolved an ingenious little device to 
counteract stasis in patients suffering from 
these conditions, In order tossgmulate circulation 
in the lower extremites, he devised a wooden 
roller which is placed transvprselyeat the foot 
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results were quite encouraging. Arthritis defor- 
mans and gout were other conditions in which 
this method was furthgr tried out with complete 
success. x : . 

There are a large number of conditions pre- 
disposing and causing pain in the feet. There- 
fore, the author a»entends, this method should 
beegiven the, widest possible ysc, as it will be 
found of great benefit in counteracling stasis. 


Chrogic cedema of the legs in cardfac patients 
also reacted favourably to this method of treat- 
e 


ment. . e 


. 
X-ray “Therapy im Otolaryngological Infections 
«AF. Tyler (Arch. Phys. Ther., 1939, 20, 
295) sfmmarizes present knowiedge on the 
treatment af infections of the throat and 
edt by X-rays.  Hypertrephied, acute and 
chronic infected tonsils, for instagce, are benc- 
filed by irradiation, though the disadvantage is 
that three or more sittings are required, as 
against the siegle* procedure of tonsillectomy. 
It is to be noted tha» the results from radio- 
therapy are not immediately apparent; a few 
months are usually necesgary to demonstrate 
the excelfent results which can be achieved in 
expert hands. The advantages ofeth@ method 
are th&t it does net require hospitalization or 
anesthesia, and has no mortality or side-effects 
whatsoever. Large septic tonsils with pyrexia 


substde within 24 hours after irradiation, 
. 
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Acute and chronic infections of the nasal 
antra are also treated by irradiation, and the 
results published have been very “encouraging. 
The resylts are due to’ the radio-sensitivity of 
"the lymphoid “strictures of the hypertrophied 
membrane and the lymphocytes „which are 
broken down and thus ljberate bacteriolysins 
activate the macrophages to greater bactericidal 
activity. This destruction of the lymphocytes 
can be demonstrated on the second or third day 
ot treatment. d 


In early nasal polyposis good results have 
been observed; in old cases the results were 
tery poor. In 100 cases of acute mastoiditis in 
which radiotherapy was empleyed, 64 were 
cured, the rest either not being radiosensitive 
or Daing been so far advanced that surgery 
was necessary. 


The dosage required in otological conditions 
was 75 to 100 r once or twice daily in acute 
conditions, or once or twice weekly in chronic 
fhfections. n 


i 


Aconitine Iontophoresis in the Treatment of 

Rheumatism . 
The use of aconitine in the treatment of 
rheumatism was studied and tried out by M. 
Barakin (Ann. med. Phys, de la Rheum., 1939, 
32, 125), who cam to tfe conclusion that it 
had a markedly beneficial effect in many cases. 
A 1 per cent. solution of thé alkaloid was used, 
with a current of 2.5 mA., iontophoresis was 
continued for hflf an hour eaclf time. If is 
important, to place the active electrode at the 
periphery of the affected part er limb, 4n order 
to act on the terminal nervous junctions, The 
ather tried ouf thig method in six cases, and 
the findings therefrom were*mgst encowragipg. 
The pain dimiflished after the first Ümeatment 
and the patiepts stated that they felt a pleasant 
languor and lightness after the treatment. This, 
in the author's view, was due to*the analgesic 
action of the alkaloid locally. CEdema dis- 
appeared cofhpletely under iontophoresis with 
aconitine. The circulation was much improved, 
and existing cyanosis soon, disappeared. In a 
few cases an antispasmodic action was also 
observed. The authors conclude that there is 

a good case for further trial of this method, 

e 


Xy Treatment of Rheumatic Diseases 


' In the treatment of rheumatic diseade small 
doses of gamma tays are used. The dose is 
from 3o r to 100 r, which is about 5 to 10 per 


cent. of the surface erythemal skin dose, Anter- 
. e 
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» should encpurag{ further trial, 
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vals of 4 to 7 days are observed between treat- 
ments, and a course lasts 6 to*8 weeks. An 
interval of another 6 to 8 weeks *may be fol- 
lowed by a secqnd and third course of treat- 
ment. There are many reports on successful 
radiotherapy of toxic and septic agthritis, but 
the advent of sulphanilamide has superseded 
radiotherapy in all these cases. 


The modern method of radiotherapy of rheu- 
matic conditions iwby ‘ widt-field” irradiation. 
This method was jfftroduced by Gilbert Scott, 
who was the first to advocate general surface 
irradiation. ‘The trgasbment was originally de- 
sign&i for the therapy of asthma ané br&nchi- 
tis, but successful '* side effect® ’’“led to its use 
in rheumatism. e*A broad focus X-ray tube, 
operating at 150 kilovolts, i$ used, and 80 r are 
applied to an area of § to 10 square inches. A 
filter of 0.5 mm. copper and 1 mm. aluminium 
is used. Scott claims that cases of rheu- 
matoid arthritis call for trÉatment of the 
whole body, and that no benefit can be ex- 


k pected from the irradiation of a single joint, 


Wide-Geld irradiation gives reJief of pain, and 
effects a true constitutional change. Wide-field 
irradiation is a new technique in X-ray therapy; 
its value mag be over-estimated, but it is cer- 
tainly, beneficial in the treatfhent of rheumatic 
conditions.e The author, A. Eidinow (Brit. 
Jor. Rheum., 1939, 2, 13), concludes, bye saying 
that larger doses*of X-rays are Harty useful. 
* e. 


Evaluation of the Thin, Window Bactericidal Lampe 
. 


A. Fisher (Penn. Med. ] , 1939, 42, 910) used 
a thin-wirtddN bactericidal lamp emitting rays 
rich in bactericidal wave-lengths in cases of 
pyoderrgias and fungous diseases. There were 
no “irritating symptoms, and little pigmentation 
resulted from the treatment. The effect of the 
light pn tinea capitis, paronychia, perleche and 
ipfected varicose ulcers was very encouraging, 
apart from a few cases which did not respond 
to any other previous treatment. The effect on 
impetigo, tinea corporis and infected incisions 
was also noteworthy; in echthyma and pruri- 
ginous dermatophytoses of the feet and inguino- 
scrotal dermatitis it proved to be a very valuable 


. 
therapeutic agent. 


The number of cases treated was very small, 
but even so the author concluded that there was 
justificatión in fublishipg the results, as they. 


i . . 
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A POWERFUL AID IN | 


Corivalescence. 


The stimulating properties of ultra-violet light 
can be usefully enhanced by a physjological 
tonic such as " 


COMPOUND SYRUP OF HYPOPHOSPHITES 


“ PELLONS"- 


PRADE MARK 


e 

Ultra-violet irradiation aids proper metabolism of 
mineral salts in the body. "FELLOWS" supplies all 
the important minerals—Calcium, Phosphorus, Iron, 
Potassium, Sodium and Manganese—in well-balanced 
proportions and in a readily-assimilable form. 

This combination of physical therapy and internal 
medication provides a powerful means of stimulating 


@ 193). 


Samples on Request 
o 


FELLOWS MEDICAL MANUFACTURING CO 


286, ST. PAUL STREET WEST - 


e 


p . 


e 
Short-Wave Therapy in the Treatment of 


bd Lung Abscess e 


Theresults of short-wave treatment in 329un- 
selected cases of lung absces$ are described by 
W. Diek& (Fortschr. Rontgenstr., 1939, March, 
Many of the patients were extremely ill, 
and indeed a few were béyond surgical aid. 
Short-wave therapy was so favourable in these 
cases that no surgical help was required at all 
The author used the Siemen's apparatus, work- 
ing at 6-metres wave-length and withe Schliep- 
hake's glass electrodes. On pgtients who coyld 
only be treated in bed, rubber electrodes were" 
used with layers of perforated felt pads, Daily 
treatment lasted from 5 to 20 minutes. The 
lungs were constantly controlled by X-rays. 
Lungeabscesses larger than a man's fist were 
successfully treated. Defective delimitation of» 
the abscess, transition into gangrene, pyrexia, 
or a bad general condition did not delay treat- 
ment. 'The author concludes that short-wave 
therapy in lung*abstess is a non-violent treat- 
ment which gives better results than many more 
drastic procedures. Simultaneous empyema 
makes short-wave therapy more difficult, and 
should be therefore prgviousl? drained. Statistics 
have shown that the purely ffonseqvative treat- 
$ e 
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the organism to recovery after illness. 
*. 


LTD., 


CANADA 


* MONTREAL - - 


ment of lung absces has a mortality of 75 per 
cent. This is one more reason for trying short 
waves in this vy critical condition, 


Stfort-Wave Therapy of Pyogensc Infections of the 
Head and Neck é 

W. J. Egan, (Areh. Phys. Ther, 1939,*20, 
331) treated 98 cases of pyogenic infection of 
the face, neck and head with eltfh-short wages. 
In his, opinion apd’ exptrience this form of 
terapy 4s far*superior to any of the existing 
*heat applications, as it has an excellent effect 
on the lymphatic system. As there is a very 
rich lympha£ic net-work in the face and neck, 
tiis affinity may explain the excellen& results 
obtained. 


Infra-red Photography in the Diagnosis of 
e Vascular Tumours 
Infra-red photography is now 6 years old, 
andit has already been widely used in medicine, 
mainly in dermatology. F, Ronnhese (Arch. 
Phys. Thwr., 1939, 20, 354) suggests its practi- 
cal value in the diagnosis af hidden vagicosities, 
invisible veing and, vascular growths” hidden 
under a normal skin. In the differential diag- 
nosis from other similar conditions this method 
is o$ great practical importance, 
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REVIEWS of BOOKS on Physical Medicine and Allied Subjects 


` Manipulative Surgery 
Treainsen® by Manipulation in General and 
Consulting Practice, By A. p. Timbrell 
Fisher, M.C., M.Be, Ch.B., F.R.C.S. 
(Eng.). 256 page$, 68 illus. Price 12s. 6d. 
London, 193%. H. K. Lewis & Co., Ltd. 


e This monograph by Mr. A, G. Timbrell Fisher 
has now reached a third edition, which has geen 
extensively revised. . 

The bool opens with a brief chapter on the 
Ristory of Osteopathy and Manipulative Sur- 
gery and a seapnd chapter, new*to this edition, 
is entitled “ The Cult of Osteopathy.” The 
aughor comments on the increasing interest in 
Manipulative Surgery taken by the medical pro- 
fession. He rightly points out that, so long as 
unqualified practice in this field persists, it is 
the duty of the medical man to do all in his 
power to safeguard thé public. 

Chapter II outlines the principles of Osteo- 
pathy, and reférs to the findings of the Select 
Committee of the House of Lords appointede to 
consider the Osteopaths Bill. It provides just 
those facts that the physician should beable to 
put before his patients .*{ need be. Next are 
chapters on the pajhologyeof conditions amen- 
able to manipulative treatment, and on adhes- 
ions, Though brief, this s@ction serves as an 
introduction to the remaindeifof the book, which 
deals with treatment, Each region of the Wdy 
is dealt with separately, and each section opens 
wifh a de&cription of normal jpint-moyements. 
The study of normal joint-movementg has been 
mych neglecttd $n tfe past, and we can recom- 
mend Mr. Timbrell *Fisher'e ‘observatigns and 
diagrams to those interested in marigylatién. 
We think, however, that certain forced move 
ments which* can be obtained deserve more 
attention For example, the antero-postcrior 
glidingeof the tibi on the femur, with the kficc 
in the semi-Bexed position js most important. 
The accounts of the manipulatiofis of the indi- 
vidual joints are comprehensive and easily fol- 
lowed, and well illustrated” with photographs 
The value of photograBhs in a book of this 
kind is great, and, in spite of the cost of 
reproduction, we like to see a well-illustrated 
book. : 

, Fhe Bins chapter, " Notes Qn After-treat- 

ment," we found a little Sisappointing’ The 

author emphasises 'the importance of a detailed 

knowledge of the methods of physical medicine 

for those practicing manipulative surgery! and 
. 


we think that, in a book which should appeal 
to senior studefts and house surgeons, there 
* should be» at least a brief mention of such 
ntethods as ionisation, faradic mu$cular con- 
tractions and diathermy. A short chapter on 
these lines might do something to cure that 
scandal of all massage departments, the patient e 
Irom another department with a request lor 
“ massage and mq ments, please." 
Treatment by Manipulation is well produced 
and easy to read, andewe can recommend it to 
mediaal men fnd to students ofe plfysical 
medicine, ° W.E,T. 


Artificial Fever Treatment à 


Pyrélolhérapie. By Cflarles Richet, Jean 
Surmont, et Pierre Le Gô. 195 pp., 28 
illus. Price 50 francs, Paris, 1938: Masson 


et Cie. 

This fine monograph by Pfolessor Charles 
Richet, bearer of a name highly honoured 
among physiologists, and two specialist 

* members of the Paris school, is a timely and 
most, welcome review of the present position of 
a subject which, ancient in Wigin, has recently 


made such strides in compas} with other 
branches ol fhysical medicine. It is therefore 
approfriately, and gracefully, dedicated to 


Arsène d’&rsonval, e‘ who created physio- 
therapy," and A. von Wagner-Jatiregg, to 
whom we are indebted for malaria] therapy. 
The occasional beneficial infjience of one dfs- 
ease on another, for egample, of an acute febril® 
infection on a chronic disorder, has long been 
recognizede and fever, like inflammation and 
often with it, regarded as a defensive reaction. 
But full advantage and application to *practice 
of &his *cattered knowledge are comparatively 
.I«ent gdvancess This concise presentation of 
a rapidly expanding subject begins with bio- 
logica» considerations, such. as the effects of 
high temperature on bacteria and protozoa and 
then on the cells and tissues oi higher organ- 
ims. The methods of inducing afificial 
* pyrexia, their technique, and combinations are 
set out in clear and admirable detail. ‘The un- 
toward effects and contra-indications are frankly 
described, thus Richet mentions that, among 
300 patients treated fo” very ‘different diseases 
"by artificial fever induced by sulfosif or by 


e dmelcos, two died within three days of the 


injection. , The (iyd and last section of this 

valuable exposition,is dewoted to an account ol " 

the clinica’ resufts of the treatment in the 
* . 
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numerous diseases in which it has already been 
employed, cither generally or locally. It is 
pointed out “that in general paralysis ol the 
insane, in acute or subacute grthritis, chorea, 
disseminated sclerosis. and some infections and 
nephroses, artificial fever is the best ór the only 
curative treatment available. It is admitted 
that in some instances the mechanism of cure 
is not yet clear. The work of others is gener- 
ously acknowledgeg, and there is a full biblio- 


graphy of more than 150 gtems. ILR. 
* e. 


Physiqlogy 
ISiyswlogy m Medical*Prfiiice, By Wugh 
Moris, $119, D.M.R.E. 276 pp., illus. 
Prite 125, 6d. London, 1939. Edward 
Arnold & Co. ` 

This volume is intended for those practi- 
tioncrs who desire a greater knowledge ol phy- 
sical medicine so that they may prescribe it 
with intelligencg; it 1s also for doctors who 
possess their own apparatus. 

The subject matter is distributed as follows . 
156 pages are devoted to medical electricily, and 
include an excellent chapter on physica) prin- 
ciples. This sectign differs widely {rome the 
sections in other i in that there 1s a wel- 
come wealth of illuminating diagrams. Most 
of us have visuaf memories and are aided by 
graphicerepresentation of theories ang lacts; the 
book jp unique in the fhanner in which ghe 
need is met for diagrams, well thought-out and 
executed. e . s 

Ultra-violet radsalion claims about 50 pages. 

*rhe history of u v.r. is a@mitged, for which one 
may well be grateful, as in so many books too 
much valuable space is taken up* bg this sub- 
ject. The physics of ultra-violet radiation are 
also omitted to a great extent, and, as the 
author says, '' attention is mainly given to *the 
effect of rays on the human bofy, to tiftir pro- 
duction, and the manner of their application.” 
The chapter-in which treatment by ultr$violet 
irradiation is considered cannot be taken 4s 
epecifying the only method, nor in some cases 
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memorahdum on precautions against shock 
from eleciro-juedical, apparatus; this important 
subject is too often neglected. * i 

The full and well expressed glossary adds to 
the value of the book, and it will Melp materi- 
ally in the ease with *which, it can be read. 

The Index is full,eand also shows the wide 
field over which the autMor ranges. The book 
can be heartily recommended &o those for whom 
it is intended. M,E.O. a 


Electrosurgery . 
By Gustavus M. 


° 
_Clinical Eleclrosurgery. 


Blech, G.C.S , G.C.G., M.D., LL.D. 389 
pp-, ius. Price 21s. London, 1:939. 
Oxford Uffiversity Press. © 


This book, as its Preface points out, is “ for 
the purpose ol acquainting general surgens 
and such gencral practitioners who have occa- 
sion to perform operations, with the advantages, 
indications, limitations and clinical application 
of electrosurgical procedures.” 


‘Fhese aims it very admirably fulfils Thee- 


Mretical considerations have been limited to a 


according to our opinion, the methóds of choice. : 


But it is sound and uscful. Specialists vary in 
prescription and technique, and it has to be 
remembered" that the field of treatment is still 
one of exploration. 1 

A good chapter on infra-red radiation follows. 


In the'final two chapters, which are devoted" 


» 


to “Diseases and their Treatment," the author 
_ dgals wish indications for &agiment, choice of 
apparatus and techniq@e. + 

: It is to be hoped that read@rs wl study the 


: electrosurgerv. 
. 
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minimum consistent witlf an uhderstanding of 
their practical application. A useful feature is 
the. inclusion. of an alphabetically arranged 
glossary proceeding the text; this is particularly 
valuable for thosé reafers who are not familiar 
with electrophysics. e ë 

Another feature which should commend the 
book to those wko®do not specialize exclusively 
in electrotherapy f that only proved methods 
wlfch are likely to be utilized ¢n actual practice 
have been included, and a mass of experimental 
and other precedifres of chiefly* acadelhic 
interest have been disregarded, The very wide 
experience of the author Has Beet incorpgrased 
in this work. "e ? i 

The hok is divided into twe parts. Part 1 
deals ig a concise yet comprehensive manner 
with such*subjects as historical development (a 
chapter contributed by H. A. Colwell), electro- 
surgical procedures, equipmént, general tech- 
nique, indications and limitatrome, nomencla- 
ture and radi$therapy of neoplasms (the latter 
contributed by B. W. Windeyer, Radiotherapist 
to the Middlesf& Hospital, London, and H. A. 
Colwell). u 

Part 2 deals with clectrosurgical operations, 
and ihicludes those on the skif, head and spine, 
face and neck, thorgx, abdomen, genito-urinary 
apparatus, female pelvis, the exutmiWes, the 
nose, throat and larynx, and the eye. i 

This book should go far to removing the sus- 
picion with which many surgeons to-day regard 
It clearly indicates the types 


a 
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of case in which electrosurgery can give really 
excellent results, and as clearly describes the 
limitations of the method. It should lead to 
a better undegstanding of the whole subject 
among general . surgeons. If one could find a 
fault it would be that the book cotild be more 
fully illustrated. M 


A.C. 
Electro- Medical Apparatus 
\Electro-Medical Apparatus and Their 
* Management, By W. E. Schall, B.Sc., 


F.In&.P. Eighteenth Edition; 115 epp. ; 
168 illus. Price 7s. 6d. London: Schill & 
Son, Ltd. i 


* This is the eighteenth edition of a book which 
first appeared Ih 1892, and was hen written by 
the present author's father. The volume shows 
a @rst-hand knowledge of the machines de- 
scribed, as may be expected from the close con- 
nection of the author with their manufacture. 
He does not confine himself to practical details, 


but has included. a considerable amount of.the — 


Physics of electricity and radiation. In these 
sections the difficulty. has clearly been that off 
selection and compreSsion. If some sections 
had been treated fully, the book would ‘have 
grown out of all proportion, This is particu- 
larly noticeable in the treatment of the osciNat- 
ing valve. The intentiorf is clearly to keep/the 
subject simple aml understandable without 
assuming any previous knowledge of valve 
characteristics. An intelligat student will 
probably suspect this, and Will feel that the 
whole thing ha® been “ made easy’’ for *his 
benefit 

There dte a number of small points which 
seem to have,eluded the proof reader, There is 
a dagor of 2 ,? omitted from the formula on 
page 15, and the mobilities giyen on page 25 
are velocities uftder unit potential gra@ieyt, i.e. 
1 volt per cm. The term thermo-couple is "set 
on page 22 for a bi-metallic strip, which is not 
the usual meaning of the term.  * s 

In gtneral the book is well supplied with 
clear diagrarfts^on a larger scale than in many 
handbooks, and the photographs of Schall 
apparatus give an accurate idea of the appear- 
ance of the machines. The “autfior’s standpoint 
is individual, and the Book is not a collection 
of academic orthodoxies, but includes the r&sults 
of much of the fnést recent work pn atomic 
physics, So mach is this tke case that one feels 
that sohe Statements will havesto be modified 
in the nineteenth „edition, " because theory and 
experiment are produced so rapidly in atomic 
physics to-day that nobody has time to recant 
the heresies of yesterday. B. D. H. W. 


e an auxiliary medical service, 
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CHIROPODY AS A'MEDICAI4, AUXILIARY 
SERVICE g ; 

The recent recognition of chiropody by the 
British Medical Association, and its approval as 
is of interest to 
medical practitioners generally. Tle details of 
control and supervision of chiropody are dele- 
gated to the Board of Registration of Medical 
Auxiliaries, which is the co-ordinating body for 
all medical auxiligries, — A® Chiropody Group 
Council has also been formed by the Board to 
act as the qualifying body for the control and 
regulation of the entgy of chiropodists to the 
Natignal Registe of*Medical Auxiliary Sepvices, 
which is published by the Boagd. e 

In future, all chjropodists who satisfy*the re- 


quirements of the Board will be enrolled by. 


the Board, through the Group Council, and thus 
the public and the medical profession will be 
able through the published Register to enlist 
the services of a chiropodist, whose training 
and ethical standards have been assessed and 
approved by the Board. The Board is con- 
vinced that, in order to recommend the public 
to plage themselves in the hagds of a chiropo- 
dist gor treatment, such chiropodist should have 
received a course of training commensurate with 
the responsibility of treatment, and a minimum 
course of training of two ac&demic years has, 
therefore, n laid down to allow for adequate 
cligical experience. ° 
Prior to the official recognition of thiropody, 
no standardized course of training existed, there 
being offered to prospective students courses of 
training covering eereds which varied from a 
few weeks to two years. Thus the public were 
unable to &isfinguish between a properly trained 
chiropodist and a person who, through i no fault 
of his ogvn, was allowed to set up in practice as 
a chiropodist by the granting of a diploma be- 
e stowed®by an &rganization which, to say the 
least, .savoured of commercialism. 
* Thef Register is supplied free to members of 
the medical profession, but members of the 
public may obtain it on payment of 28. It is 
, published by the Board of Registratfon of 
Medical Auxiliaries, British Medical Association 
House, Tavistock Square, London, W.C.1. 


We regret that our réview at page 205, ante, 
on Diathermy; Short-Wave Therapy, Induc- 


* tothermy, Epithermy, edited by William Beau- 


mont, M.R.C.S.,eL*R.C.P., did not contain the 


publisher's name, «This Sis H. K. Lewis & Co., 
Ltd., and tfe prife of the book is 10s. 6d. net.” 
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THE KRQMAYER LAMP, MODEL V 
An Entirely New Focal (Water-Cooled) Ultra- 
Violet Ray Lamp 


: . 
We have received from Messrs. Hanov1a, 


Ltd, particulars of a new Kromayer Lampe, 


(Model V)? This is claimed to be'a revelu- 
tionary advance upon any actinic sources 
hitherto available to the medical practitioner. 

This new lamp functions on different prin- 
ciples to any previous type@of Kromayer lamp. 
It operates freqly and wft equal intensity in 
any position—horizontally, vertically, or even 
upside down. Accordimg]y, the operator can 
utiliZe peocedures which were hitherto Anpos- 

' sible. Ultr&-vi®let irradiation can be applied 
through the window, or aleng quartz applica- 
tors, to any accessible lesion, and have very 
short periods of application. 

It possesses super-intensity, giving a contact 
erythema dose within 3 seconds, and a deep 
therapeutic reaetion (fourth degree erythema, or 
blister dose) within 20 seconds. Its power is so 
great that the practitioner can, select required 


wave lengths (using suitable filters) for any, e 


application, with ample reserves of energy. 

The lamp enggedies special provisions to 
*ensure consistency and accuracy in dosage. 

A large range ef quartz applicgtors and glass 
filters are available for use with the new lamp, 
also a stop-watch for timing expgsures. Full 
partioulags are obtainable from the maleers, 
Messrs. Hanovia, Ltd., Slough, Bucks. š 


SBASIDE HYDROTHE 
LORD MAYOR TRELOAR CRIPPLES’ 
HOSPITAL , , 

Thanks to the generosity of Sir Alexander 
Macledh, who has made a gift of £100,000 to 
the Lord Mayor Treloar Cripples’ Hospital, it 
is proposed to build a new ho&pital ateHaylfng, 
Island, with therapeutic pools and sea-water 
baths designed on the latest scientific prfhciplés. 

This great idea was conceived as a result *of 
a vis to America in the company, of Sir Henry 
Gauvain, Medical Superintendent of the Hos- 
pital. While investigating there the hydro- 
therapeutic, treatment of infantile paralysis and 
other crippling conditions, they were so im- 
pressed by fhe'adyarftages of this rfethod of 
treatmeít that it was decided that British 
sufferers should have similar facilities. 

. Wher this new hospita ie completed it will 


offer special hydrothefapeuti treatment to child " 


“patients from ary hospital in fhe Brftish Empire. 


Y CENTRE FOR e 


August, 1939 





MEDICAL OFFICER’S ANNUAL REPORT FOR 
THE BOROUGH OF BERMONDSEY, 1938 
We have received a copy ef & “ Report, on 

the Sanitary Congitfon of the Borough of Ber- 

mendşæ*” for 1938, by the Medical Officer of 
* Healthy It is interesting to note the increase 
in the volume of the work done in the well- 
known Solarium “during e1938. 
patients attefded during the yegr, and nearly 


more 
400 

17,000 more @eatments were given. There was 
an increase of 2,000 treatments by massage. 
The total number of attendances for the year 


was 49,343, and the’ number of individual . 


patients 2,102. The total number of treatments 
given was 99,111 during fhé year. 

The nurses’ ropm has been fitted with 
radiant-heat lamps, and a’ mew room has been 
built for the nurses. The extra radiant-heat 
lamps have been a very great advantage, and 
many more patients have been able to have this 


as a preliminary to other forms of treatment. 
* 
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The number of radiant-heat treatmenfs given 
has been increased by 8,840. . 

Several diathermy and medical electricity 
machine have been added to the equipment, 
All this apparatus has been in constant use, 
with the result tha diathermy treatments have 
increased by nearly 5,000,° and medical electri- 
: è 
city treatments by 2,595. 

Patients are no& able to have more frequent 
lyeatment, with the result that they do not 
need to attend for such long periods as formerly. 


MEDICAL OFHRCER'S ANNUALeREPORT FOR 
NOTTINGHAM, FOR 1938 

IQuring 1938, 873 cases were treated by ultra- 
violet therapy, i.e., 46 more cases than in 1937. 
Of these, 140 were brought forward from 1937, 
and 711 were discharged during 1938. The 
remaining 162 cases were carried forward to 
*)39. The total number of attendances during 
the year was 13,003 (ie., 879 fewer than ing 
1937). This ig accofinted for by the shorter 
period of treatment prescribed for each came, 
viz, 0.98 months, as compared with 1.51 
months in 1937. ? 

The classification of cfses, used in previous 
years, is found to bẹ the most practical, and is 
as follows : 

Group 1.— Cases of debifity following acute 
illness; malnutrition and “ack of muscular 
tone; cervical adenitis; anzmda; asthehia 
without apparent cause. 

*Group* 2 —Nervous type; «cases suffering 

from irritability, insomnia or disturped sleep ; 

laahjt spasnis.® ° è 

Group 3.—Cases®of brorechigis and asthma. 

Group 4.—General debility before*eg after 
removal of tonsils and adenoids. * 

Group 5.—Skin diseases; rheum&tism, 

As in previous years, more than half the 

cases fel under the heading of Group 1. Many 
parents whose ‘children had previously bene- 
fited by the tonic effect of the uftra-violet rays 
applied at the clinics because their children 
were “below par” for var¥ing reasons. 
Parents are frequently délighted at the beneficial 
effect of the treatment, and sometimes State 
that, after a few’ fttendances, theig chfldren 
are “ iye difforent beings’ having improved 
in appeffte, Sleep and energy., . 
“The same apparatus that has been in use 
since ultra-violet therapy was started, viz., the 
carbon-arc lamp with iron-cored carbons, ,con- 
tinues to give satisfactory results. i ‘ 
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THE SOCIETY OF , 
PHYSIOTHERAPISTS 


The Massage Corps. ` 

Following the announcement concerning the 
Massage Corps, published in the last issue of 
the British Journal of Physical Medicine, 
several further applications for enrolment forms 
have been received from members of the 
Society. The Executive Corgmittee regrets that 
they have not been®able to send enrolment forms 
to members, as taf forms rareived from the 
Chartered Society of Massage and Medical 
Gymnastics for fhe eefrolment of Bio-Physical 
Assiftants are not, in the opinion of &he Com-, 
mittee, worded suitably. Th® C&mmittce has 
communicated further with the Chartered 
Society, and ut is hoped that agreement con- 
cerning the amendments put forward will be 
reached at an early date. 


Annual General Meeting ` è 


The Executive Committee is pleased to 
announce that Dr. Wiliam Beaumont will 
e address members of the Society on the occasion 
of the Annual Meeting at the Langham Hotel, 
on Saturday, 28th Octobag Dr. William 
Beaumont, as many members will know, i$ 
Medical Director of the [nstitute of Ray 
Therapy, London, and Physician-in-Charge of 
the Physiogherapy Department of tife new 
Westminster Hospital. He has also cgntsibuted 
a grgat deal to tite literature on physiotherapy 
The subject of his address will be fnnounced 
later. i: e 

Full details of fhe “Annual General Meeting 
-will be posted to members well in advance of 
28th October, but the Committee hopes that 
members will make a note of the date gow and 
reserve & for the Annual Meeting, if possible. 
Ag was the casejlast year, following the Annual 
* Meeting and the address by Dr. Beaumont, tea 
will bg served for members and their friends. 


Annual Dinner. f 
The Committee has now made arrangements 
„for a Dinner to be held following the Annual 
Meeting and At Home. This will take place 
at 7.30 p.m. at the Langham Hotel, and the 
price of tickets for members and gtlests will be 
gs. Ód. per head. Memberg are invited to 
gemain for the dinner, which will ,be quite 
informal, if they can possibly manage to do so, 


* as the occasion will enable them further to 


exchange their ves with each othes, and to, 
discuss with the Comnfittee matters brought 
forward atthe Meeting in thg afternoon. : 
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SEPT. - OCT., 1939 And International Review ` Vol.2. No.9. New Series 

e . . ° 
- Original „articles are invited on dny aspect of Physical Treatment. Such articles are published only on the 
understanding that they are c8ntributed exclusively to this Journal, which does nob hgld E respon-  * 
sible for statements made or opinions expressed by «ny contributor. The copyright of all articles appearing 
in the Jouthal is strictly reserved. . . * . 





PHYSIQTHERAPY ANP THE WAR . ^" 


OR the delay, in" publishing this issue ‘of the Journal, we ask our readers’ 

* eindülgence. Pike so mary other concerns, our organization has been 

terpeérarily upset by the sudden abnormal conditions arisfhg from the 

national emergency, amd we have therefore decided to publish the September and 
October issues together. 


It is our intention, however, to carry on in as normal a manner as circumstances 
will permit, and to this end we would ask for the continued support and consideration 
of subscribers. ‘The first effects of the state of war which has been thrust upon ofr 
country has led to a measure of paralysis in many business and other, concerns, but 
this, we hope and believe, will prove tobe only temporary. Life, industry, and the 
pursuit of knowledge must go ofi in spite of war. As Sir Samuel Hoare recently 

.clearly indicaffü, it behoves us all to carry on irfas nearly normal a fashion as is 
possible. ° s e. ] e 
- @ 

In so far as physical medipine Itself is concerned, this should play an increasingly 
important part in alleviating and repairing the physical dwĝbilities arising from war 
injuries. That it was of the greatest service in the war of 1914-18, ang its aftermath, 
iS well known, How much greater then should its value be now, in view of the many 

* and important improvements in apparatus Ånd in technique which have occurfed dufing 


the last few years. . R 
o i . e. : . 9 
"Ghat many increases in knowledge will be made asa ditet Tesuft of war experience 
is doubtless. Because of the vast amount of injury, and the many unfisual forms in 
which it occurred, in the last war, gurgery made gre&t advances. For the same reason it 
may be expected that DAYSIOHIetapy will make similar rapid advances asa result of the 


present war. at. / i ‘ 
. * e 


part from its use in the treatment at injuries arfd their side-effects, it is not 
difficult to visualize other important general applicatiogs which may be found for 
physiotherapy in war-time; for example, ultra-violet irradiatione might reasonably be 
employed on a wider scale as a general tonic in subjects debilitated by war anxiety and * 
a lowered level of nutrition, or perhaps for, ,improvipg the physica status of recruits 


during, training.» a e]. E (go s 


As always, this Journal will contiftuó to present the newest „developments óf 

. physical medicine, and, &s in the past, will’ make every endeavour to further its wider 

.use by the medical pro 'sionoof Great Brain. ° 
. e 


Sept./Oct., 1939. THE BRITISH JOURNAL 


PHYSIOTHERAPY IN SUPPURATIVE SKIN LESIONS 


By J. GRANT BONNIN, M.B., B.S., M.R.C.O.G., F.R.C.S. (Eng.) 
$ o Kirst Assistant, Injury Clinic, West Londo Hospilal. 


. e 

HE treatment of ‘superficial infections df the skip by physiotherapy, chiefly heat 
and cold, is as old as history itself, but recent advances in the field of radiation 
therapy have placed numerous wave lengths other than heat at our disposal, 
and, while the common foment or poultice is not forgotten, the benefits of more com- 
plicated therapy often is. While these benefits are based où similar physiological 
reactions to superficial heat, their arfa of action is not limite? to the ekin and the 
reflexes which may be called forth from it. Their effect is a*deeper one, stimulating 
previously inaccessible tissues, due to a scientific defeat of tle teh perature-regulayng 

mechanism of,the skin. ° 2r 
It is quite certain that the use of heat in the first instance was not based om the 
recqgnition of the fact that local and general rise in temperatüre was one of the most 
important defence mechanisms of the body, but was based on the relief'of pain. This 
is still one of the principal uses of physiotherapy in suppuration, and, while we are 
some way towards appreciating the increased metabolic activities produced by heat and 
their use in tissue defence, we are very little nearer knowing why pais is actually 
relieved. This relief is not related to the increased rate at which the lesion progresses 
towards a cure, thoygh it may occur rapidly after a treatment, but more usually afier 
the lapse of a period of hours. With the temporary instantaneous relief we are not 

here concerned. : ` e 

The vast majority of suppuratéve lesions are 5f minor importance and it would 
obviously give a needlegs amount of trouble to submit all to radiation therapy. Radiant 
heat in one or other form,is readily available in the home, wich has an electric radiator, 
or gas fire, and may be used in place of foments. Exposure at a comfortable dis,ance 
for 10-15 minutes every two hours is as soothing,as, anf more effective than, equally 
frequent fomenting, though this latter is not to be despised. „Much unnecessaty con- 
demnation of foments has been aroused by their irforrect usage. F'oments sheuld be 
applied only during the day, so as not to interfere with sleep, and in order to give the 
skir?an opportunity of recovering from the sogginess that repeated fomenting induces. 
The surrounding normal skin should be smeared with a simple grease such as 
unguentum le, ammon. dil. The foment shouf ‘be backed by a waterproof 
material, and then coveréd by a layer.of cotton wool. Two-hourly application is 


necessary durifig the day and a di$*dresging is applied at night. When, in spite of: 


this, the skin assumes a wattr-logged condition, 4 dressing ofjmagnesium sulphate and 


- glycerine is applied. 


Together with such treatment, correct general éreatment must be applied. „The 
patient must,be suitably restet, which does not mean always confinement to bed, and 
the part placed locally at rest. e Adequate diet, free fluids, and vitamins are given, com- 
bined with a course of chemotherapy. Tue general condition of the patient is inv$sti- 
gated, and such conditiónsfas diabetes, mellitus, secondary anzemia, and chronic 
osteomyelitis, looked for, and treated. When this has been done the aid of physio- 
‘therapy ‘may be sought; the followingsare the usual indications for the latter. * 

1. Failure df *esponse to normal mett:ods. 


2. por. Cases, S os ° 3 

* 3. Severe cases of carbuacle. , 
4. Excessive pain. $ l 
5. Lesions inaccessible to the usual methods, * e gor facia] carbuncleS' and» - 


carbuncles in the external auditory meatus. A 
e 
l e. LJ] 
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The actual rise of temperature of the treated issues above that which could be 
produced, naturally by increased blood flow 1s important, but more igiportant is the 
vasodilatation which persists some tme after the treatment lras ceased. This is 
slowest in onset, but mote persistént with X-rays, while it is most rapie ip 8nset but 
transient, with radiant heat. «Short-wave therapy lies midway between these, while 
ultra- vidlet light approaches radiant heat in its effect8. Ultrg-violet hght is actually 
lethal to staphylococci, but this is not an important factor. . 

The common suppurative lesions produced by staphylococci, wyth which we are 
concerned, are folliculitis staphylogenica, furuneles, boils, and carbuncles, arranged tn 
the common order of sfriousness. One lesion may readily progress tb another in the 
absence of peoper carte progression being deterfnined by the usual battle between the 
patient's resistance and*the virulence of the organism. — Folliculitis staphylogenica 1s 
generally æ product*of uscleanliness which, remedied, leads to a rapid cure. In these 
cases it is (lug to the eprdermococcus albus, a normal skineinhabitant whigh has become 

. pathegenic. More serious trouble may arise from the ingrafting of a slaphylococcus 
pyogenes infection on "top of this, or in men whose work, for example, in cegent 
factories, provides constant skin irritation. Such cases may be helped by the applica- 
tion of an erythema dose of ultra-violet light. 

In furunculosis the general condition of the patient comes much more into the 
picture, ande general physiotherapeutic measures should not be neglected. Fresh air 
and regular exercises may be combined with actinotherapy. Artificial helio-therapy 
is best given from the Alpine-sun lamp, andeniay be combined with,radiant heat locally. 
Intense local actinotherapy, by concentrated arc- lamp irradiation on the granulation 
tissue, has little place or value, ineour experience, in resolving boils. The Sollux lamp 
applied with eelocaliser and a red* filter, in ordereto obtain deeper penetration, is of 

* value in the incised boil to relieve pain and promote healing. e The further treatment 
of furunculosi is similar tothat for boils. 

Resistant or recurrent boils dre a source of concern to the patient on account of 
the pain and the time-consunfing dressings, and to the doctor” on account of the failure 
of the fime-honoured remedies. Besides the general treatment already outlined, X-rays 
and shert-wave therapy may also bè utilized. ° . ° 

. . 

X-rays =e : INS à : 

Waves of medium penftgation, or soft waves of the '' 
With the usual apparatus voltages of from 100-750 kil 
of altfminium are used, the dosage Y varving froth. 40-890 r. 
or fifteen to twenty per cent. ol the erythema domage. 
well outside the lesion of lesione is fixen. A few* work followed it with a, 
smaller dose in two days’ time. The effeccs may be briefly *ollows. 

Yucipient boils : The statementethat these may be abertc wi with &certaim 
amount of scepticism. [t 1s a point difficult to prove. , The auu whet one boil is : 
under treatment and anothg threatens to appear in the vici. tv, is almost the only 
opportunity one has of observing the» early effects, agd, eit this is aborted, 1t 18 
questionable if radiation can be given the crédit. 

Aclipe boils: Pain is not as a rule rapidly relieved. Within a period of frome 
24-48 hours relief is usually felt, and this relief eccompanies a gengrgl advance in the 
defence mechanism. The coufse of the tondiuon® is unaltered, but hastened, and 
incision is as frequently necessary. $n 2m . 

Chronic resistant lesions : It is in this group of conditidns that X-rays are mast 
useful, as not only do*tley produce a vaso-dilatation of longer duration, but they also 
Teduce the activit® of sweat and sebaceous glands in the vicinity, which has much to 

* do with the spread of the lesic in such s: Heg as ghe asili 


Grena ` aspe, are uged. 
red with 1-5 mm. 
» dose is 90-110 r, 
ition to an area 
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Short-wave Therapy 


* This has been used*combined with X-rays in an endeavour to make tse of both 
the rapid and delayed reactions. It is, however, a dangerous combination liable to 
lead to severe*erythemas. The localised severe boil or carbifncle is best treated with 
short waves, which produce a rapid increase i the pain» In lesions which are spread- 
ing we believe thaf shortswave therapy 1s a powerful means of causing localization. A 
concave electróde is best as it leaves space for the-swollen tissues, and its area must be 
considerably greater than the area required to be treated. A pleasantly intense warmth 
is qumed at, and this is maintained for 16-15 minutes daily. The rather optimistic views 
of Schliephake, based on the immediate success achieved by hi? treating a furuncle on 
his own nose in 1929, have been modified by ten years of experietice, though we believe 
that short waves are the best physiotherapeutic adjuvant avdilable. The discussion 
as’ to the length of wave used seems to be irrelevagt, and not bficked up Hy aqcunate 
observation. éVave lengths Between 12 and 16 m. are satisfactory. ee . 

Incipient boils: The claim that it can abort an incipient boil has also been made - 
for short-wave therapy. Such a point 1s very difficult to decide. The fgct that a small 
infected follicle subsides without rupture does not necessarily mean that the pathological 
process has been aborted, but usually that it has-been accelerated and liquefaction 
prevented by heat leading to dry absorption. We believe that this occurs, but the 
majority of such lessons are not worth the time of treatment, with the exfeption of a 


few cases of recurrent folliculitis on the face. 
e 





Illustration 1. . lustration 2. 

Large carbuncle of the neck in a diabetic. This | Carbuncle at the angle of the mouth. his is 
is now past the stage for further short-wave ‘the ideal case for short-wawe therapy. One cavity * 
therapy, and ready for actinotherapy or inffa-red s breaking down, wt continuation. of treatmen] 
rays. { ° 5 «ull hasten resolution of the surrdunding abscesses. 
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Active boils: Active boils are stimulated, ånd the process of liquefaction is 
accelerated. With such a large amount'of necrotic material the drying action of the 
heat is unimportant. The pathological process is so hastened that the lesion may be 
considered sufficiently lotalized fot incision some 24 to 48 hours earHew thar? without 
treatment. In areas such as the face and the external ear where other treatment is 
difficult this is of great service» Here, of course, corftinued physiotherapy is a much 
safer and less disfiguring line of treatment than incision. . ^ 

Inactive lesions : These may be stimulated, with a revived peripheral erythema, and 
progress to central liquefaction going to rupture. ^. 

Incised bois: Paif may be relieved and healing encouraged, butt we believe that 
this is better effected “ay fresh air and radiant Beat; which is more readily applied to 
large granulating cavities. f 

` W ith darge car'bandes two difficulties are encountered. Firstly, the carbuncle 
continues,to spread, and there is no satisfactory method ef attacking theymargin of the 


_ lesion which is widely separated from the core; and secondly there is severe pain. Both 


these difficulties are adequately dealt with by short-wave therapy used as an adjuvapt to 
general treatmént. Incision is not to be recommended, ‘and, still less, wide excision. 
'The broken down and discharging carbuncle is best handled.with warm hypertonic 


. saline packs, combined with fresh air and sunlight, or, if this is not available, general 


actinotherapy combined with infra-red rays to the lesion. , . 

Thus, briefly described, are the effects of radiation therapy. Diathermy has betn 
used mainly as a cautery in excising carbungles, the difficulties of application making it 
unsuitable for local treatment. Its effeats are better carried out by short waves which - 
on the whol are the most useful addition tô the anti-staphylococcal armoury. By 
making the limitations as well as the advantagéseof the methods clear it is hoped to’ 
lead to theiy more thoughtful use. a $ 

e e i 


* PHYSIOTHERAPY JN DISEASES QF THE SKIN 
. (PART IID "e . 


: By ROBERT AITKEN, 'M.D., E.R.C.P. ; 


ee . . 

; : PRURITUS ANF Fac 
7 RURITUS ANI isa distressing condition and may naqké theepatient’s life &1most 
* unbearable. The intense itching inteffereg evith Sleep, and the, general health 
suffers. ‘It is useless to X-ray thèse pąttents without making a thorough 
examination as to the possible cse of the itching. “Enlarged prostate, hamorrhoids, -. 


` and other conditions of the bowel must be inyestigated. Tod frequently X-ray -treat- 


ment is farried out without any investigation being made, and, while there i$ an im- 
provement, it is only temporary. IS have pointed oüt glsewhere the effett of alkaline 
stools in this condition. When X-ray treatment is being given the buttocks must be 
held widely apart and care taken to protect the parts nat to be irradiated.. Doses of " 
757 at weekly intervals may be given. Some workers prefer 1507 at fortnightly 
intervals If the treatment is not successful jn two months’ time, it ought to be 
stopped. o’ a : ^". 
"M I PRURITUS VULVÆ  . | * a ; 
Pruritus vulvae is another condition which makes the patient's life miserable. Here 
again a thorough investigation must be made as to the possible cause before X-ray 





, 9- R. AITKEN (1939), Brit? J. Dermatol, Syph, 51, 136 > 


e . r . . i 
e H 


e 
Sept. JOct., 1939" THE BRITISH JOURNAL 


treatment is given. It may be necéssary to treat from the pubis to the anus, two areas 
being exposed., The teahnique is the same as for pruritus ani. y 


. n2 HYPERIDROSIS * 


Hyperidrosis of the axille,, hands, feet,. nd, more rarely, isolated circumscribed 
areas can be treated suecessfully with X-rays; in fact, X-ray treatment is the only 
satisfactory method *f dealing with the condition: While a certain amount of atrophy 
of the sweat glamds is necessary to cure the condition, it is not advisable to cause com- 
plete atrophy. If treatment is pushet! too far, too dry a skin will sesult with its 
ETE E, Small doges, 75 7 at weekly intervals, may be given, or 
larger doses at longer intervals, but ono account should erythefha be produced. Four 
to six treatments with the smaller doses will frequently bring aboyt the desired result. 
It is better to stop the treatment while there is still gome swedtinf, and, if fftergwe or 
three months there is still too much glandular activity, ano:her course of tacament nay : 
be given. : ‘ 


SEBORRHGIC KERATOSIS 
Seborrheeic keratosis derives its importance more from the fact that it may undergo 
malignant degeneration than from any other reason. Such a lesion responds satis- 
fattorily to a dose of 300 7 of X-rays. Radium may be employed ied of X-rays, 
but excellent results can be obtained by using CO, snow, the application being made 
for 43-60 seconds with fairly firm pressure: S. 
e. 


LIGHEN PLANÜS ~ 


e Lichen planus is flot a condition which as a rule requires physical therapy. It 
responds in a capsicious manner to radiation, and X-rays should not bé advised as a 
routine treatment in this disease, as it cannot ‘be said with certainty that the treatenent 
will do more than relieve te itching. If it is decided to X-ray the whole body for a 
generalised acute lichen planus, the doge ought to be small and the irradiation spread 
over several days. X-ray treatment, however, is perhaps more usually advised in the 
circumscriped chronic patches or when the werrucose element is promirfent. Even in e 
these cases it is unnecessary’ to give erythema doses. It is bette? to give 75 7 once a 
wegk, but the teeatenent should bê discontinued if tbere,is not a marked i improvement 
in six'to eight weels. ft ones ong not to be fotgotten that 1n this disease, or in any other 
condition for which small doSes of X-rays are given, frequently atrophy of the skim and 
telangiectasis may follow, even theugh n® visible reattion occurred during the course 
of the treatment. For some years past generalized chen péanus has been treated by 

' administering X- ways to the E. cord. The cervical and lumbar enlargements are 

the parts usually irradiated. , There does not*seeyf to be any definite opinion as to 

whether filteted or unfiltered rays give the best résults, some workers preferring filtered, 

while others claim that the bést results are obtained by upfiltered irradiation, I pave 
iried this form of X-ray treafment in several eases of lichen planus, but without satis- 
factory results. Perhaps the technique used Dy: other workers would give better results. 


ee CHEILITIS EXFOLIATIVA vM 


Chdiligs “exfoliative is a condition whieh is resistant to ordihary "treatment. 
Séveral workers have used X-rays successfully. As the mucous membrane is more 
sensitive to X-rays than is the skin, the dose should be kept small. If the attempt is 
made to clear up the condition in one dose, this should not be mare than 225°7, but * 
fractional treatment will give equally good results. . : . 
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* e 
j GRANULOMA ANNULARE 
Granuloma annulare is not a common disease, bùt it i$ a condition in whith 
physical therapy gives the best results. Cases have been recorded in which thg lesions 
have disappeared under ibe administration of mercury or arsenic, but as a? rude physical 
therapy js the method employed. X-rAy treatment gn doses of 225 7, repeated if 
necessary in a month, will genefally clear up the condition. b have, hoyever, known 
cases more resistant than this to X-ray treatment. Sometimes CO, snow is used, the 


application being made for 45 seconds with moderate pressure. . 
. e . . » e 
. *s MYCOSIS FUNGOIDES 


Mycosis fungoides is rather a rare skin disease, but it assumes greater importance 
because it i$ one of the f@w skin diseases in which a fatal termination occurs. X-ray 
* treatment ss the only hope for the sufferer. One cannof say that the @isease can be 
cured; but relief can be.given and life prolonged sometimes for several years. Asa 
rule there is a prefungoid stage, but the condition generally has reached the tumour 
stage before the patient seeks advice. Sometimes cases occur in which X-ray treat- 
ment brings little benefit, new lesions appearing as fast as the old ones involute under 
treatment. Generally, however, the cases respond. The intense itching is relieved 
and the fung8id growths regress and disappear. New tumours develop at intervals, but 
with care and periodic treatment the patients can be kept alive and fairly comfortable 
for some years. Eventually, however, the*lesions fail to respond to the treatment. 
Other cases respond more thoroughly, r&maining without symptoms for considerable 
periods. The recurrences are adfeps ole to treatment, though in the long run they 
.cease to be so. *"In irradiating cases of mycosis&ung®ides, too vigorous treatment ought 
to be avoided. If too large doses are given, or too great an area'irradiated at one time, 
the toxic absofption from the tumgurs may cause the patient to be.seriously ill with 
high ¢emperature and prostratjon. The dose ought not to bg more than 75 r weekly. 
If much, of the body fas to be irradiated, the dose should beléSs than this to each area, 
and not rhore than two areas should,be treated ge any one dây. 2 
e A ĉase of mycosis fungoides was recently shown by Sommerville at a meeting of 
ethe North Bñtish Dermatological Assęciation in Glasgow. This patjen® was 
apparently so ill thatthê piecemeal treatment would not have brought about the result 
in time to save his life. A different technique was ‘used, the details ef ewhich were 
worked out by Dr. Fulton, Radiologist to the Western Infirmary, Glasgow. The body 
was dPvided into two areas, each 80 cm. in diameteygs and*radiated from,a distance of 
200cm. The initial dose to each àreæ was 10 ¢ per day, doses being given on five days 
per week. Further treatment wag given, the reactronewas a profound oné, but, when 
the patient was presented some months later, the skinewas normal and his general 
condition «good. Details of this*gre*to be ‘published,in the British Joumal of 
Dermatology, and I am indebted to Dr. Sommerville for permitting me t@outline the 


case pere. 
e 


HYPERTRICHOSIS 2 


DA es ° : 
Hypertrichosis is not a serious corwition, but it is most distressing to the un- 
fortunate patient. Such sufferers are willing to send almost any amount of money in 
the attempt.toegeterid of the dishgurement. "They are acutely self-conscious, and it is 


essential that the*doctor should realise this. The causation is quite unkrfown. ® It has’ 


been attributed, probably correctly, to ovarian dysfunctiofi, bet the administration of 
the glandular products does not seem to help the, condition. : 
* * X-rays were used fregly both by dermatologists and radiologists in the early part 
ef the century, but it cannot be too stronghy asserted that such treatment ought not to 
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be given. It is impossible to rerfove the hairs permanently without giving a dose 
which will damage the skin. The position may be explained to the patieht who may 
say that she is quite «willing to risk the atrophy and telangiectasis of the X-ray scar, 
but thistloes aot justify the treatment being given.* The patent does not, and cannot, 
realise what the X-ray scar looks like, and ne amount qf persuasion should induce the 
doctor to use X-rays. The considered opinión of dermatologists, both here and abroad, 
is against X-tay treatment. g ° 

Fortunately other methods of helping these patients are available. In electrolysis 
and diathermy we have two forms of physical therapy which can give good results. * 
The disadvantage of -both methods is the time involved. Eaoh hair has to be treated 
individually. A good light must be available. In the case of éfectrolysis the negative 
electrode is the one to which a fine needle is attached. The'patient may insert a few 
imgers into a small bowl of water 1n which the positive electrode és*placed. «The needle, 
is passed down the follicle ta the root, and a currefit of 1-2 ma. allowed to pas? for 30, 
seconds: Frothing' appears at the mouth of the follicle. If it does not, fhe needje has 
been pushed beyond the confines of the follicle. Adjacent haifs ought not to be treated 
in succession, and, if the first attempt at removal is not successful, a setond attempt on 
the same day should not be made. A skilful operator can remove about 60-70 hairs in 
an hour, and the recurrences should not be more than r in ro. The failures ought not 
to be treated till the reaction has passed off. 


With diathermy the indifferent electrode may be held by the patient, or placed in 
a bowl of water into which the patient’sshand is inserted. The needle attached to the 
active electrode is introduced into the follicdle, and the current is allowed to pass 
momentarily. The current is on fof such a shogt time that the patient is hardly 
conscious of the discomfort. The jlack of discbmfort is an advanjgge which the 
diathermy method hag over electrolysid. Two other advantages are that a greater* 
number of hairs can be removed in the same time because of the momentary passage 
of the current as*against the 30 seconds for electrelysis, and that there is little or no ` 
visible reaction. 8 d ° . 

It is sometimes statéd that, if an overdofe of X-rays has been inadverfently 
administered, she ill effects can be préwented by exposing the area to ultra-violet rays. 
It cannot be too strongly asserted that,such a belief is erroneous. The subject has beeh 
thdroughfy investigated by. Mackee"? who*found that there was nothing to support *. 
such a belief. Indeed, in some pf the patients on whom the tests were carried out, it 
appeared tHat*he*ultrg-violet rays applied after the X&r&ys provoked a more intense . 


X-ray reaction. This cétfajnly was my experience when 1 tested the combined,action 
on myself abdut ten yearssago. "e« > | e. 
. " e% NEVI* , . 


Neevi are lesions, most forms of which are amenable to physiotherapy. The spider 
naevus or nevus araneus, is easily dealt with? Efther electrolysis or diatlermy may 
be used. With electrolysis the needle attached'to the negative pole is inserted into the 
central vessel, and a current of 1-2 ma. allowed to passfor 30 seconds. The ngevus 
blanches at once and, when phe slight rednessdue to the electricity passes off, the naevus 
is found to be completely gone. A similar result is obtained by inserting the needle 
attached to the active electrode of a diathermy apparatus, and allowing the current to 
pass momentarily% These procedures are.a little painful and, in the case of young 
children, are,not altogether suitable. CO; snow applied for 15 secOpd8 may be used 

"in suclfcases, but I do fot think that the results are so satisfactory. [tis bettef, in my 
opinion, to wait till thé child is old enough to remain still while one or other of the 
methods already mentioned is being used, than to use snow ig the younger chil. 


_— e 
10. MACKEE (1938), X-Rays and Radiun* Treatment of the Skin, ard 'edition. 
( ix . '. 
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j NÆVUS FLAMMEUS . 

Nævus flammeus, or port wine stain, is a considerable dishgurement especially 4n 
its mote extensive forms. Unfortunately treatment of this condition is not vegy satis- 
factory. CO, snow does not improve the disfigurement to any extent." ft leaves most 
of the capillary element untouehed, and “adds a scar, and because of this it ought not 
to be employed. I have obtained the Best results from using the Finsen-Lomholt lamp. 
My early attempts did not give good results, but by increasing the exposure the results 

. have been excellent. I have not, however, treated many cases of this condition with 
. these lamps, ae the apparatus was primarily *obtained for the treatment of lupus 
vulgaris. The resultgDave been so encouraging that when possible I Shall tzeat more 
of these caseg with the*Finsen-Lomholt lamp. s and radium have been advised 
in this condition, byt ought not to be used, as even when definite atrophy has been 
‘prodticed tfe nevus fill temains. e ^ 


e e. , 
, . SUPERFICIAL CAVERNOUS N/EVUS ` 
The superfjcial cavernous nævus, or raspberry nævus, responds so satisfactorily to 
CO, snow that this is the remedy of choice for ordinary practice. The first application 
should be short, not more than 15 seconds, and only moderate pressure employed. Ifa 
longer application be made, the reaction may be too brisk and a slough result with a 
disfiguring star later. Subsequent applications may be longer if the reaction is a mijd 
one, but thére is no need to exceed 30 seconds with moderate pressure. The applica- 
tions are made at intervals of a fortnight te three weeks, dependisg ow the length of 
time the reaction takes to pass off. Raditzm may be used instead of CO, snow in this 
condition, the beta rays being emflgyed, and doses short of those required to produce a 
. reaction being triven. Usually two or three applmations at intervals of a month will 
bring about the desired result. These lesions should be treated early in life, as they , 
are radiosensitive in infancy, but less so later. e 


: e DEPP CAVERNOUS N/EVUSe 


e. 
Therdeep cavernousenzevus may exist alone, or there may? be some of the superficial 
type, associated with it. CO: snow treatment f not suitable for the déep type because 
e the reaction is*too superficial to influence the vessels. Radium application is the best 
form of treatment, But? in this variety of nzevus, the gamma rays ought tô be used. 
Radon seeds may be insertad into the nevus, but the dose should ke gmall—much 
* ‘smaller than that required for a rodent ulcer. It will be sufficient tp have 3 mc. rafon 
for each seed, and one seed for each cubic centimetfe,of tissue. 


e * 
PIGMENTED HAIRY ,'NZEVH f 

Pigmented hairy nævi may be small, or they may, cover,a large part of the face. - 
If the hairy element is prominent and the patiertt not too small, it ought to be dealt with, 
first by electrolysis or diathermy.” In the case of a vety young child. tis is hardly 
necessary. The treatment for pigmented nzvi is CO, snow, and excellent results are 
obtained. The applications are made for 15-20 seconds to begin with, and may be 
increased to 30 seconds if the reaction is not too brisk. Whe applications are repeated 
at intervals of two to three weeks and several applications to ien area will be required 
before tlfe desired result is obtained. After foty applications have been made to the 
whole of the affected area it is adyisable to Stop all treatment for sonfe months. All the 
reactiqn produced by the treatment passes off during this period, and & better idea is 
obtained as to the need for further applications. It is astonishing what a change can 
be wrought by the treatment. I remember a baby girl of 44 months who had a 
* ‘pigménted area on the ffre suggestive of a highwayman’s mask of black velvet. Treat- 
. ment was carried out at intervals until en casual observation, apart from the upper 

; e e E |] ğ 
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eyelids, she looked just like a rosy*chceked girl. These I have had to leaye untreated 
till she is older, . . 


" GLANDULAR NZEVI è ] 

Glandular ħævi may be large enough to be disfiguring, but they can be easily 
dealt with. Diathermy, under a local anzeethetic, will remove these lesions and, if 
care is taken not to ovesdo the application, there'is no'scas left. 

Grenz rays and short-wave therapy are botlt used in the treatment of diseases of 
the skin, but I lave had no experience of these methods. The former were discussed 
recently in a paper by Jungmann? to*which I refer those interested. e 

Physiotherapy, especially perhapg X-rays, may be used fos other conditions, but 
these perhaps come more within the seope of the specialist. Sufficient has been said, 
however, to show what an important part physiotherapy plavsein the treatment of 
diseases of the skin. e v dM oe 


— o id 
11. JUNGMANN (1939), Brit. J. Dermatol, Syph., 51, 151. . . 


ELECTRO-MEDICAL APPARATUS: ITS CHARACTER, 
OPERATION AND CARE: 
. : PART Il. No. 11 (continued) 
* BysL. G. H. SARSFIELD, D.Sc., M.I.E.E., A.Inst.P. 
Hon. Consulting Radiological Bngineer to Uyiversity College Hospital. 


THE’ X-RAY TUBE Te . 


. © The Rating of an X-ray Tube d 


HEN an X-ray pbe is in operation, current is flowing through it in the "form 
of a stream of ¢l&ctrons passing fromfthe cathode to the anode., * These 
electrons are released from aneincandescemt filament ‘at the cathode end of the 

tube and dre shot over to the anode target whenever the target is at pogitive potentia? 
witlt reference to the cathode, and .providinf the difference of pa@tential is sufficiently 
high. a . 
= When tħe fatifode js emitting electronsgn an enclosed*evacuaied space, such as we 
have in an X-ray tube, seç of tha elegtrons form a kind of cloud round the cathode 
setting up what is called a ‘$ space*eharge "' which tends to prevent other electrons from 
getting over fo the anode. ° This fsthe reason wlly a high positive potential has to be 
. applied to the anode to maintain current thrdugh tl tube. The minimal potential 
difference to ensuye that the electrons reach the targeg depends upon the size, shape and 
disposition of the electrodes (nnode and cathode). * " : 
In a thermionic valve (which in its essential components 1s similar to an X-ray 
. tube) this potential difference need be only of the order of 100 volts, whereas ın seme 
X-ray tubes the potential 'diffgrence required rhay be of the order of some thousands of 
volts.. ° 
^ Asin the case of the valve” the amount of Current th rough the X-ray tube depends 
upon filament temperature and on thé potential difference between cathode and anode. 
Also, the X-ray tube becomes saturated for a particular filament 'coaditidh, so that 
increasing fhe poténtial difference across it does not increase the current, though it does 
alter the quality af the radiation emanating ffom the anode. 
'The product of the current through the tube and the potential difference or voltage, , 
* See B.].P.M., 1938, vol. 1 us Serles), p 425. š : 
' . . 
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across it gives a measure of the power absorbed by tht tube.+ A very small proportion 
of it, less than 1 per cent. appears as X-radiation, the remainderebeing digsipated at the 
target as héat. Without proper cooling methods the heat would soén destroy the target, 
particularly at the restricted area where the bombardment of electronse is, réceived. 
Consequently the anode, or at legst this region of intense bombardment, has to be made 
of refractory metal which can avithstand' intense locAl heating. Tungsten is the 
material generally used for the purpoge and, in the original Coolidge tåbe diagram- 
matically illustrated in fig. 164 last month, the whole anode head is of quaged tungsten 
(fig. 168a). The common practice now, however, is to enclose a block of tungstén in a 
head of copper (fig. 168). The tungsten block has an area big enouglf to 1eceive the 
whole of the main ele&gon stream, and the hea generated there is conducted to the 
copper, and thence to the radiator or water stream arranged for cooling. In the water- 
cooled, anodę the copper hgad has a hollow extension to the end of the tube. Withirf 


„the holl8w space a pipe is arranged td deliver water on to the back of the tagget as shown 


in fig.,168c: A number of modifications of the simple arrangement shown in fig. 168c 
have been developed to Assist rapid transfer of the heat at the target to the radiating 
device. , 


oS 


Fig. 168.—Represgentations 
of three forms of X-ray tube | 
e anode. (a) Sold ,suaggd 
eo tungsten anode of original 
° Coolidge universal tube. (b) 
Solig copper anode with tung- 
° 1 * sten focal plate. (C) Section 
through hollow anode showing 








c elementary fornt of *waler 
M cooling. e 
e ä , jae n " 
" . ° e . é . 
. ” THE ANODE COOLING SYST. s ld 





It will be appreciated thatuf, as is generally the cage, t isat Bigh potential; 
the cooling water (which is a conductor) is afso at high po so taát the circulating 
pump,etank, and connecting tubes must be insulated. , The*’ | «e*motor, which drives 
the pump will be supplied from the mains, amd thérefore tiga att joining the motor 
to the pump must be of insulating qnateriql. The pmo unit is frequently arranged as 
a pedestal with the motor disposed at the base, the pump, tank and radiator being 
mounted at the top of a hollow insttlatimg pilla enclosing the insulating shaft.e This 
scheme is sometimes inverted, the unX being suspended from the ceiling, and the 
motor then being uppermost and the pump, tank, and radfator below. 


In some types of X-ray tube the anode is designed to gvork at earth potential and, 
when this is the case, water cooling can be effected without an ensulated circulating 


system. [t is possible in certain of these cases tọ adopt the very simple plan of con- * 


necting the anode cooling system to a water tap. ° ee 
e. . * . . . 7 
5 men ; 3 ° . 
, t This product must be evaluated with d&e regard to units and fo the «vave fem? of the 
current and voltage quantities. At this point ingour consideration bf the subject a simple example 
will serye as an illustration. With a steady potential difference of roo kilovolts*(100,000 volts) and 


*a continuous current @ 10 rjlliamperes (.or amp.) the power would be 100,000 volts x .or amp. 
D) < 


== 1,000 watts or i kilowatt. ` 
. e P" e [| 
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It should be noted here that water is not the only fluid uSed for cooling the anodes of 
X-ray tubes. Some manufacturers claim that oil possesses superior quafities for the 
work. ‘The oil chosen has to be of special quality such that the heat does not impair its 
free flowing properties nor set up any decomposition liable ¢o produce deposits in the 
tubes, or more particularly at the back of thestarget. 

One advantage of the oil i$ that it is an inswlator so that, if tubes of rubber or other 
insulating material, be Used to convey the oil from the pump and oil reservoir, the tube 
is automatically insulated from the pumping or radiating system which can therefore 
be at éarth potential. 


e. 
When theeanode of an X-ray tube depends for its cooling «pon thé flow of a liquid 

past the*focal element, the arrest of this flow during operatial of the tbe, either by 

obstruction in the transmission tubes or by failure of the pump or pump-driving motor, 

would result immediately in dangerous temperature rise af tla anode. e The conse- 

quences of such temperaturevrise are so serious that provisions have to be madé against. 
the risk. - * 

An electrical relay is generally devised such that failure In the water, flow.opens 2 
switch cutting off the electric supply to the tube. A float may be ‘arranged in the 
reservoir so that in its correct position it operates a switch closing the control circuit. 
Alternatively, fluid pressure on a flexible diaphragm may be employed similarly to 
operate a switch mechanism. In either case, failure of the fluid supply, aad consequent 
feduction of fluid level or pressure, causes the opening of the control switch and the 
removal of power from the tube. : 


THE FOCAL AREA : 

The size and shape of the are@ receiving bombardment is governetl*by the size and, 
shape of the luminos filament. The bombarded area i$ called theefoctis.* Thus a 
circular focus is produeed by a flat spirally wound filament, while a line focus is pro- 
duced by a long helical @lament. The area of the focusgn the target controls the*pencil 
of rays which emerges from the tube. The prejection of a line focus from the éarget 
upon a plane perpendicular to the beam is a spot, and this represents the, efféctive area 
of the focus. Now, the finet the effective focus the sharper is the X-ray im&ge, and 
therefore, for certain wprk fine focus tubes gre in great demand. d e 

It is the effectiv than the actual area of the focus which decides the intensity 
of radiation in the b t it fs the actudl area which 4s important from the point of 
view of heat dissijsatio : 

The powgr rating of afi X-ray tupe therefore is a function of the focal area*on the 
target. There may be comparatively small vdriatioits of efficiency in different types of 
anode coolihg device, but spealeing generally focal grea is @ fair gauge of tube output. 






Bo THE CATHODE FILAMENT ae 

The filament is a coil ofetungsten wire in a metal hood used to control the electric 
field between cathode and anode. The filament is conmected by wire to the screw or 
pin terminal cap in the’ cathode end of the'tube, and an adaptor wired with suitable 
flexible leads joins tife filament circuit to the sgurce of heating current. 

Since the form and températuresof the*filament so largely influence the«shape and 
intensity of the electron stream, which in*turn controls the focal area,on the anode, 
. filameégts ofedifferent design may be used ig tubes for different dwties. " Thus, for 
example,* a Broad focus. may be used for fluoroscopic screen work and a 
fine focus for radiography. In some tuDés fwo filaments are assembled in one 
hood, and three leads, one comnion to both filaments® takep from then? to.a. 
three-terminal cap. Æ cathode of this type is shown in fig. 169. A switch, either 

e e e. 
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Fig. 169. — Re- 
production of 
(left) double fila- 
ment on Andrews 

» Protex9qy tube; 

* and” (right) focal 
areqs on anode 
target. 





. . . - Y T * . 
incorporated ip the adagjor or at the filament heateng transformer, enables eithtr of the 
two filaments to be used at will. Muros À 

ey e. "o e > x 


: : 
d SOME EXAMPLES OF PRESENT-DAY X-RAY TUBES 


- A number of types of present-day X-ray tubes will now be considered. As &x- 
plained in last month's paper, much of the original invention associated with X-ray 
tubes is the work of American and Continental scientists, and the development of 
practical features embodied in commercial instruments has largely been in the hands of 
foreign manufacturers. Many of these will be dealt with in the following pages. But 
description will first be given of some products of Cuthbert Andrews, a British manu- 
facturer, who for many years has ably served-the X-ray industry by tha marketing of 
X-ray tubes and other vacuum apparatus.® 





f . .* $0? . x : . 
Fig. fre Andrews Protegerqy Tubb. è 


"m THE PROTEX-RAY TUBE MN RUE 


. : ig 

_ An example of an Andrews protected tube is shown im fig. 170. It shows (above) 
the tfibe itself called the '' irfsert," and below the protective cover and the radiator 
fittings. The cap at the left-hand end of the insert carrie$ two pin-type terminals by 
which the heating current is conveyed tosthe filament. In the illfstration the pins are 
covered bf an insulating socket which recéives tli; currént-carrying flexibles. ‘At the 
right-hand end of the tube is a metal stem projecting from the anode*réd on which the 
tube anq plate ratliator is fitted. . ° e." 


Fig. 171 gives an interesting view with the protective Cover and glass of the insert 

broke ,inside the centralgportion of tlte tube. Qn the left-Land side'the filament, its 

°” supports, Jeads, antl hood are clearly seen, and qn the right the anode face with the 
tungsten focal plate is visible.» E ' 


LJ . 
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Surrounding the central area'is a metal cylinder (broken to show the details men- 
woned above),which is maintained at cathode potential and designed to Brevent stray 
electrons from bombarding the glass walls of the tube. As shown in the diagram, this 


cylindét hasea small circular hole (partly dotted in the figure to permit the rays to pass 
through. ° . 


e . e. 

The ray-proof band round the central part ‘of thé tube forms part of the protective 
cover. The'sectiom of this with the ray window at the bottom is clearly shown in the 
diagram. * e 

e Andrews tubes are available in a“ shock-free ” form, i.&, enclosed in an earthed 
casing oomplete with high voltage caples, as described in last j&onih's paper and illus- 
trated in fig. 167. Models of this form are either air or-oil insulated inside the metal 
casing. The oil insulation, of course, permits the tube to have galler dimensions than 
when airis used. Moreover, the oil affords a meams of coolifig the tube, wheres in the 
air insulated $hock-free model a current of air has to be passed continuously through the 
casing for this purpose. The cooling air is drawn through the tube, i.e., between thé 
metal casing and the glass walls of the tube, by a small fan mounted at one end of the 
casing. The fan motor is quite independent of the high voltage circuit, and is there- 
fore supplied from the mains by a simple 5 amp. plug connection. 


Protex-ray tubes are available in 2, 3, 6 and 10 kW sizes, a combjnation of two 
matings being provided in certain double-focus models. The kW rating of a tube is an 


arbitrary value, being the product“of. the mean current and R.M.S. kilo-voltage 
permissible fr orè second. 


OIL IMMERSED X-RAY TUBES ee ] 
Much of the earl? work connected with the oil immersion of X-ray tutbes*was done 


by Coolidge and his associates in the General Electric Company's laboratories at 


Schenectady, New Heke en the apparatus incorporeting the transformers antl tube 
in a single earthed tank"was being evolved. e PEE 


An early example of this arrangement is seqn in fig. 172 which shaws the X-ray 
transformer with two secondaty coils, the tube filament*heating transformer in front arfd 
e 





Fig. 171.—Diagrammniatit view showing interiof construction pf the Andrews prolexzray lube. . 
* . 
. e 
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the X-ray tube above, all &n- 
closed in an oil-filled tank. 
This agsetfhbly formed a small 
portable X-ray apparatuseused 
for dental radiography. 
Diminut&e X-ray tubes were 
developed for this purpose 
and, while the main X-radia- 
* tion passed out of the tank 
through a spécial window, 
the stray and unwanttel rays 
were prevented from escáping 
by theeta walls of fhe tark 
*and by other suitable baffles. 


* An^illustration of a present- 
day Victor dental outfit is seen 
in fig. 173. The voltage on 
the tube in this apparatus 
is of the order of 55 kv. The 
principle of dil immersion of 
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Fig. 172.—Vertical section of portable otl-immersed unit 
(Coolidge) showing X-ray tube (1), X-ray transformer (2), 


and separate filament heating transformers. (3). : 


tube and transformer has been developed for larger sizes of plant, and'it is now adopted 
for diagnostic machines operating at 9o kx, and deep therapy at 200-400 kv. 

A view ofa 400 kv. totally enclosed oil-imntersed Victor X-ray machine is seen in 
fig. 174. Further reference will be nsade to this, type of plant when X-ray transformers 


and the high-yOltage circuit are under consider&tion. 
. . ` 





l e ` i Er" " , 
Fig. 173.—Victor X-ray apparatus for * Fig. 174—Ad totally enclosed AX*ray platit for operg- 





denial radiography. The suspended tank sien al 400 kilovolts, The size of whole arrangement "ES 
unit congyis X-ray transfofng and X-ray * can be gauged from the couch underneath the tube 


fube, and being externfly earthed is per- head. 
featly safe to touch: ° 
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REVIEWS of BOOKS on Physical Medicine and Allied Subjects 


Ee Rhumatismes Maladies Sociales 
Les Rhumpiigmes Maladies Sociales. By 
R. J. Weissenbach and François Françon. 
201 pages. Price 55 trance: Baris, 1939: 
G. Doin & Cie. ¢ 

The authorg give a detailed classification of 
rheumatic disease and point out the enormous 
loas to social and indystrial concerns catised 
by these econditions. Considerable spacg is 
devoted to acute polyarthritis, which, in ethe 
authors! opinion, should be designated 
Bouillard’s disease. Its zetiology, bacteriology 
and allergy areecomprehensively Uiscussed, and 
also the morbid anatomy of the condition, with 
spegial emphasis laid on the distinctive feature 
of Aschoff’s nodules, which appear in any part 
where there is vascular tissue, This sign, how- 
ever, is only considered a phase in a complex 
evolution. The relation of Bouillard's disease 
té cardiac conditions and chorea is discussed. 

'The importance of prophylaxis in regard to 
the individual dħd tht family is stressed, 
various suggestions, including rescarch, scien- 
tific propaganda, a campaign of public health, 
and the provision of special homes and®schoajs 
for children are outlifed. Treatment of 
Bouillard’s disease with salicylate of soda is 
fully discussed, with due 
methods of administration Wang, contra-indica- 
tions. The authors advocate the addition of 
thyroid extract when chronicity gis apparént, 
and ragommend the administration of iodine and 
sulfhur ir certaig cases. *They further con- 
sider that gold -therapy should be ysed with 
Caytign and that bée venom is of no value. 
The importance of fest, dieteand care, of the 
kidneys duringe acute attacks, * and ey gidarice 
of extreme climatic changes agd strenwous phy® 
sical exertion ‘between attacks is emphasized. 

A further section is dewoted to the medical 
ahd sosial implichtions of chronic rheumátic 
diseases, andeincludes reports trom different 
countries. Therapeutics are dis@ussed in rela- 
tion to palliative and active treatment, and 
stress is ‘again “laid 2 fhe fimportance of 
_ prevention. 

The Authors confirm their obserVationgewith 
statistics drawn fofn their own coyntry, and 
from Gømanyş Denmark, the United States, 
Great Britafn and Russia. E 

A special section,of the public health services 
of France is already devoted to rheumatism, 
but an appeal is made for the adoption of fur- 


qe to tolerance, 


tions, including the compulsory n8&tification of 
the disease, are gut forward. Emphasis is laid 
eon the importance of the recognition of rheu- 
* matism af a social evil equivalent, to cancer 
and syphilis. . 

Phe aim of this book is clearly expressed on 
every page—the desire to eradicate, in so far as 
is humanly possible, a social evil of devastating 
importance to the %gmmunal life. R. D. H. 

e 
Radiotherapy in Sinusitis . 
Radiothezapy im *Sinusitis.e By W. A. 
Troup, M.C., M.D., Ch.B, (St. Nhd.. so, 
pages, 3 plates. Price 35. ba. fet. London, 
1939: The Acfinic Press, Ltd. A 

In this little book of 50 pages a very adequate 
description is given of the uses of radiotherapy 
in the treatment of sinusitis. Dr. Troup is an 
autharity on this subject, and sets out in clear 
and simple language the results of his own 
personal experience with this therapy. 

A chapter is devoted to an interesting general 


** survey of Physical Measures in the Treatment of 


Sinugit®, and is followed by chapters on the 
Physiological Action of Radietiaerapy, Technique 
of Treatment, Adjuvants to Treatment, an 
Secondary Tofzmic Manifestations. *A particu- 
larly “interesting chapter is devoted (o case 
reports ofthe authar's in which the very 
striking effects of radiotherapy, and fts *advan- 
tage® over surgical treatment, ə are yell illus- 
trated. ° . 
This book should ke in the hands of every® 
general practitioner whose advice is constantly 
being sougketeby sufferers from this widespread 


and intractable complaint. 
e 





» THE SOCIETY of PHYSIOTHERAPISTS 


The Executive Committee of the Society 
regrets to announce that, owing go the recent 
breaking out of hostilities, it has been found 
necessary to cancel the Annual General Meet- 


, ing and Dfhner fixed for Saturday, October 


28th, at the Langham Hotel. 

e Members of the Society are particularly re- 
quested to keep the Hon. Secretary promptly 
notified of any changes , in their address, in 
order that they may "nog fail to receive "any 


*notices circulated by the Committee *regarding 


* *activities in which the Society may seek their 


. . . 
ther preventive measures, and varpus sugges- , 
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cooperation. The Offices of the Soçiety are 
remaining for tfe time®being at 159, Victoria" 
Street, Lorwdon, S.W.r. é . 
. 6 
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i . ; a powerful metabolic . 
be F ELLO W S A and reconstructive tonic 
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e  * TRADE MARK 


COMPOUND SYRUP OF HYPOPHOSPHITES . 


is particularly valuable for the after-treatment of all 
debilitating illnesses. Its therapeutic merit has been 
amply confirmed by many years of clinical use. All 
the important minerals, essentiab to the repair of 
tissue waste and normal metabolism, are present in 
physjplogically correct proportions,* ` 


Samples on Request. 


FELLOWS MEDICAL 
MANUFACTURING CO., LTD. 


286, ST- PAUL STREET WEST, 
MONTREAL, CANADA 
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. 
Gmually valuable is its adjuvant use with ultra-violet 
and infr&-red irradiation, massage, etc. 
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A warm damp-free Couch le 

'"Tnérmega'' Electrically Heated Blanket; there 1s 
no problem of maimtaining an agreeable tem ture, 
and every tace of dampness is eliminated. t ia 
vital necessity in all cases of shock. ° 
Duplicate automatic thermostatic control prevents 
over-heating 3-heat pads supplied for local applica- 


$ ^ le 
tion y AP 
Prices Blankets from £8 3s Pada fim £i 11s 64. When rescribing EE 
Bpecial Couch Blanket for Masseurs and Doctors, * 
£8 10s. Special Blankets for Sweating Treatment 


Special Medical Simgle-heat Blankets from £4 4s* 
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Thermeg& Bimited, temporary address Ermyn Way, 
Leatherhead, Surrey (Ashtead 312) Registered 
Offices : 51/3, Vigtoria Street, London, 8 W 1 (Abbey 
5101/4). ° > ? 
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. which accurate. dosage Se materially 
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CURRENT TOPICS ' f 
THE ORGANIZATION OF HOSPITALS IN WAR TIME 


FT was efpfhined in a Memorandum issued by the Ministry of Health about six 

I months agg", that to work out the detafls of the emergency organization, Medical 

- Officers of the Ministry, known as hosfital Officers, had been appointed for 

different parts of fhe country and it had beenethe duty of these officers to prepare 

schemes wlfich evould be suited to those respective areas. These hospital officers now 

exercise general control under the adnfinistration of the scheme, and cqunty and county 
boroughe medical officers of health wjll normally act as their $ gents. 

There has been a general co-ordmation of all types pf hoSpitals in ach area. It 
js intended that the majority of hospitals ‘should treat and give first aid to casualties 
arising from an air raid in an immediate locality. ljospitats otitsftie the moit daggerous 
areas will be $rganized as base hospitals to which casualties may be drafted» 

It was explained in the Memorandum of the Ministry that there was no intention, 
to enterfere with the internal management of any hospital other than those which were 
ear-marked for exclusive use by H.M. Forces and that the responsibility for the main- 
tenance of its services would continue to rest-with the hospital authority or governing 
body concerned. 

e The Defence Regulations which were made by Order in Counci on the 25th 
August, 1939, giye, however, very wide powers to the Minister of Health in relation 
to hospitals. Under paragraph 32 of these Regulations the Minister and any person 
authorized by him may give such directionS*with respect to the management and use 
of any hospital as the Minister thinks fit for secyri&g that proper hospital treatment 
will be readily available for persorfs whe may be suffering from any ifijary, disease or, 
incapacity in consequ@nee. of war. operations. The power of the Minigterealse extends 
to cover hospital accommodation for persons who leave their homes in fonsequence of, 
or in apprehension of, attacks by an enemy." e 

The Minister would’ne doubt act usually thgough the hospifal officer for phg area 
concerned. If therefore the hospital officer considers it necessary that amv particular 
hospital, which might include any public assistance.establishment, should be useg 
exglu8ively for casualties or evacuees, it woyld be competent for him t® give directions e 
accordingly, and it would* be necessary for the local authdtiify concerned to nfake 
-*rrangemerns gor.the transfer of any othet patients. pf any such instructions were 
given by the hospital*offyer, this could ftot absolve the public assistance authority 
from discharging its statutoty dujjes under the Poor Law Act, 1930, although itevould 

obviously be difficult to ME these fuhc&ion$. properly, particularly il- other 
hospitals antl institutions underetlle control of the Authority are ear-marked similarly 
for special purposes. - . ) : 

* <Aéthough ît appears to be contêmplated that each hospital will bẹ managed 

normally be the body which is responsible for its management in peace time, very 
wide powers are given to tRe Minister by the Regulations. If it appears to him 
-° necessary for securing that proper hospital treatment will be readily available.for the 
type of patient in regpect of which he is authorized to give directions under the first 
. part of, paragraph 32 he may manage the hgsgital or authorize any person to manage 
it ın accordance with the instruction of the Minister. This power also extends to the 
provision of hospital accommodation for evacuees as well as fom patients requiring 
*treatmeht on “account of war injuries. It is quite clear therefore thaf, if the Minister 
considers it to be necessary, he could take gver any or all of the hospitals in any 
particular area whether they were under the «ontrol and management -of a, local 
authority in the case of municipal hospitals and/or a managemenst committee’ in the * 
case of voluntary hospitals. |, ? * = 





e e LÀ . 
"Emergency Hospital Organization Mem. No. 2.—Defegce Regulations, f939 (S.R. & €. (No. 927)). 
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PHYSIOTHERAPY AND THE WAR: DISABLED 


AHE war of 1914518, ° in its train a whole army of wholly or partially oe 
A men on, the care of whom thè Government has spent large sumsgof money, 1 
ethe form of hospital treatment, appliances, pensions, etc. 


While phyeical medicine played a useful part in the initial treatment of these nfen, 
the subject, viewed as a modern science, was then in its infancy, and its application as 
compared with other forms of treatment was limited. 


Learning from the lessons of the last war, and in view of tht great advances én 
knowledge made in the intervening years, physiotherapy mus. tale Its proper place 
with surgery in the care of those woundgi uring the present conflict. * 


Looking" at the question from 4he purely economic viewpoint, the institution of 
» adequate facilftifs for the proper application of phy'siotherapy à ould save the country 


vast suns of money by rendering many men fit to carry out tlfe Work they were trained 
to do—men who would otherwise pecome a burden on the „fifancial resources of the 
counfty as recipients of disability DEUSIQUS; etc. Pg 

a 


That. properly applied phy siotherapy cén do a great del to lessen the disability 
fpllowiag injuries was clearly shown by Sir Morton Smart in a recent issue of this 
. Journal (** Physical Medicine and Industry,” July, 1939, pp. 178-187). In this 'paper 
he quoted the following words of Dr. Locke, chief surgeon to a large American insur 
ance company with his own h&wpital. “ There i is no question fgom g dur txperiencotgát 
the period of disability in a large majority of cases has p&&n lessened. We believe 
that the advantages of physiothemapy jane not pniy sf'lessenmg the periotl of disabswity | 
but also ın aiding us to have the patient under clog obser? ation, and in encouraging ` 
him to return to his own, or some other occupation.” e What physiotherapy can do 
in the way of ameliorating the eff€cts e industrial injurjes, it can cértainly effect m 
*e 


relation to war injuries. N 


Nat only can physiothertipy be employed with great benefit in the treatment of 
wounds, nerve and muscle injuries, and, fractures, but it tan” give valuable assistance . 
in the early treatment of the rheumatia affections tp which damaged joints are. 
particularly liable, thus prev ening the occasrence bf 8: chronic and crippling condition, 


. It seems obvfous that. the establishment of.a properly equipped and stafled hysio- + 
therapy department in every civil and mijifary hospital, working in close collaboration 
with (he surgical unity js an urgentenecessity., With regard to thé cost of such a 
° scheme, this would not bè great when compared, with the inestimable suffering and 
immense econ@mic loss which *t would undqubtedly obwiate. . 

e 
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THE PRESENT STATE OF SHORT-WAVE DOSIMETRY 


° ` . By HANS WEISZ (Dr. MED, ET DR. PẸIL.). g 


. e 
HORT-WAVE therapy holds a unique position among the various methods of 
thermothefapy. etreatment with air-spaced eleetrodes, which is made’ possible 
only by usimg short waves, simplifies theetechnique and improves the effect on 
deeper fissuésS under certain circumstances. Hitherta, these advantages were partly offset 
by the fact that we had no means of measuring accurately ihe energy gbsorbed by the 
patient. «One was compelled to rely entirely on the patient'$ statements (feeling of 
slight warmth, of agreeable warmth, of heat). On the other hdhid the res@lts of experi- 
mental research work were invalidated, as only the wave-length, but not the absorbed 
energy, could be measured. That may be the reasqn why yai$ou$ workers stud ame the 
same problenfso very often 8btained entirely contradictory results. ee 
Thus introducing a practical method of dosimetry seems to be justifieel for. 


theeretical and practical reasons. The method having been developed by Eugen* 


Mittelmann in the last two years, the task of applying 1t in clinical practice could be 
undertaken. All the authorities who have used this method agree about its accuracy. 
Its simplicity is such that any assistant is able to employ it after a very short time. 

e Without comphicated mathematical formula the principle of the method may be 
explained as folloys: lf an object is put between the two plates of the condenser of a 
short-wave geserater, one part of the enérgy is absorbed and converted into heat in 
the object, while another part is radiated into Space. The measurement of the absorbed 
portion is the only thing that matters. It is aeft®ction of the voltage across the 
condenser plates, and of the so caled € equivalent "' resistance of tRe®*object.- (If a 


e direct current flows tlfrough an object, the absorbed ene depends on*the drop of 


potential across itg anden the resistance of the object). The latter can be defined as 
the resistance of a hygothetical object which, en beng in direct contact with the 
condenser plates, would dbserb the same amount ef energy as is absorbed by the object 
under actual working cónditions—thg voltage qn the contlenser plates Being un- 
changed. The power absorbéd by a certain object depends to a great exten& on its 
posti nin the field. hus the equivalent gesistance is related not orfly to the shape 
and nature of the object, but also to its position in thesfield. — * ^ 
7. How cag this quantity be meásured ? [et us suppgge,that there is a certain voltage 
across the condens@r. “Since an object ig put in the field the original voltage decreases 
as q function pf the absorpfion af¢nefgy in the object. The magnitude of thé drop 
-is a measure of the powereabsorlyed in the resistance, and therefore characterises the 
equivalent résistance. . «os E * 

Details may bé seen in a*schematic 
diagram of the dpparatus (Fig. 1). G is 
the short-wáve generator; C, the con* 
denser for tuning the oscillatory circuit ; 





«which the treatment is done; cc are 


oscillatory circuit, with a thermocotiple 
T; M i$ a gglvanometer and R* a cali- 
brated resistances If E is the tensiorf 
atross the plates of C, fhe thermocouple 
is passed by a current proportional to.E. 
The rise of-temperature and the curgent 
originating in it are proportiowal to E. 
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As this current passes through the galvanometer ‘M, its deflection is proportional to 
E*, but it depends on the adjustment of the calibrated sesistance as well. e 

The formula for the absorbed energy in ihe object is given by 3, E being 
the tension across the corMlenser plátes and R the equivalent resistance. €n an¥ special 
case the calibrated resistance may be given such a value that the deflection of the 
galvanometer becomes proportional to -E—, i.e., to the energy absotbed in the object 
in the condenser field. . ° g i 

The technique of application is as follows: First the voltage of the, empty 
condenser (the,oscillatory circuit being in resđnance) is adjusted to à definite value 
which can be seen ongfie galvanometer. Then jhe patient is puf in the fieldy the drop 
of voltage is*observed,*and jhe calibrated resistance is then adjusted corresponding to 
*that drop. [This correspondence had been found out empirically by experiments with 
phatitetn lads]. Ag*thé trfatmené proceeds, the apparatus automatically registers the 

* energy absorbed (=~) in watts. Needless to say various amounts offenergy might 
¿ be administered arbitrarily. 

The following results are based on investigations begun together with Kowarsthik 
in 1937, and carried on until the first half of 1938. Meanwhile they have been confirmed 
and partly completed by Kobak. Special attention must be drawn to some interesting 
facts found qut by Kowarschik in, Vienna during the last months which will be referred 
to later in greater detail. : e 

In the first series of experiments we aimed at finding the degree of accuracy 
obtainable. The control measurement gg the energy absorbed by the patient is hardly 
possible. S® we worked on phagtom loads (NaCl solutions of various concentrations, 
olive oil, mixtures of salt solution ‘and oil in different containers) using electrodes of 

* varying, sizes at various distances. The linfits of error, whighsat first lay between 
t 1576,,with fafther improwement of the apparatus were latet reduced to + 576. This * 
accu[acy is quite sufficient for the*requirements of everyday practict, and for most of 
the theoretical invesgations. . 0 

*[t*wotlld exceed by, far the scofe of this short paper «o relate in detail all the 
experipente which were carried oft to calibrate the instrument. hey are of no 

e importance from the clinical aspect of the problem. e 

e Dosimetry for eligical purposes was Yevelopetl first by attempting to do-ordiħate 
the absorbed power to the heat'sensatione of the patients. We defined four degregs 
of heat sensation : degree I,*DWeinning feeling of warmth (threshold valud) ; degree], 
mild gvarmth; degree III, definite feeling of syarmth, but fidt unbearable; and degree 
IV, hot, not tolerable in longer exposures. , ^ e^ e * ° f 

Experiments were mgde on typical treatments@wyist, efbow-joint, shoulder, ankle,’ 
knee hip, head, arm, leg, cheSt, abdomerf) of a great number.of living subjects.’ . 
Varying amounts of watts were administered, afid the degree of heat sensation appear- 
ing after some minutes was registefed. It was observed “that the statemerts of various 
subjects did not vary as much as we had expected, proveded that the conditions of the 
experiment as regard size of electrodes and air spacing were kept constant. In the first 
series of experiments circular electrodes of 100 c.c. at a d'etahice of 4 cm. at either side 

were used. By means of a small rod igserted through a hole in*the centre of the. plate 
the distance was measured and kept witt sufficgnt acturacy. The results led to the’ 
following gogclusigns. : : TT b ee 

- . The amourf of energy dissipated ig tissue in order to produce a ceftain @égree of 
heat sensation bears a direct relation to the volume of the part jreated." For example;.a 
very slight warmth is,felt ın the ankle of in the elbow at a dosage of 10 and 13 watts 

- respectively, wheweas ifthe treatment of the chest more than 40 watts are necessary 


4 to obtain similar effects. á . 
. e e e è 


. ` E . 
November, 193 THE BRITISH JOURNAL 


For the same parts of the body the amounts of watts corresponding to the four 
degrees of heat sensatiop are approximately in the ratio 1:1, 5:1, 8:2, 2. (t should be 
noted that the amount of energy giving rise to a distinct but bearable feeling qf heat 
is a Jittle lessgthan double the threshold value, while that giwing rise to an unbearable 
feeling of feat is a little over this value. Thisgatio holds good for any part of the body. 

Thus the feeling 6f heat and the absorbed wattage bear a definite relatien to one 
another. These, however, do not hold as regard the relation between the rise of 
temperature,of the skin and the power absorbed. This may be illustrated by an 
exampk. . Ina Series of experiments of Kowarschik, in which the knee joints of various 
subjects were treatedeunder similar conditions according to degree III; the rise of skin 
temperatüre lay between 1.2 and 3. o°e, e° 

From experiments like these it may be concluded that the patient’s i assume and 
fheir statements are a better guide to the amount of energy aksorbéd than tbe rReagure- 
ment of skin temperature. e 

Treating the same part of the body with electrodes of different sizes, at the,same, 
distance, more watts had to be applied for larger electrodes in “order to reach the samee 
feeling of heat. This result is in no way surprising, as a greater volfime of tissue is 
treated. For example, in treating a knee joint the amount of watts had to be trebled 
when electrodes of 200 c.c. were substituted for electrodes of 50 c.c. 

In further experiments the same part of the body was treated wah the same 
efectrodes, but with varying air gaps. It was seen that, to obtain the same feeling of 
heat, a smaller amôpnt of watts was required as the distance increased. This result was 
quite unexpected since, with greater spacingewf electrodes, deeper tissues are warmed 
relatively more in comparison with the skin. As almgst all experiments fave the same 


results, the fact itself can hardly he doypted, although the reason camnet yet be fully . 


understood. The aSS$umption that error might account for these surpriging, results does 
not hold, as on theoretigal grounds an error in the opposte direction would be more 
rational. . 

To illustrate the impertance of the quantitatiye eod of the problem some, results 
of Kowarschik’s paper ngay be quoted. *Treating a knee jeint with 2 electrodes of 
50 c.c. size at atdistance of 3 cm. on eifher side, IT otis were needed to obtainea very 
slightefeeling of warmth, whereas 57 watts roduced an almost unbearable sensation 
of heat. *With a spacihg ef 7 cnf. the same results were obtafned with 10 and®21 
«xatts respectively. These discrepancies are unlikely P caused by simple errors of 
measurement, as eorseof his P ce were not obs@rved in analogous experiments 
on phantom loads. . 

* Repeated" treatments f diffezeht ais of tthe body under various conditions of 
"dimension and spacing of electrodé& yielded useful dgta. But difficulties arose when it 


* was attempted to find a geneyal principfe and to give simple rules of dosage im any 


specialecase. *'Bhis principle was distoverede by «Kowarschik and published some 
months agoe * The number of watts necessary tæ obtain a certain degree of sensation of 
heat depends in a very complfcated way on the part of the body, and on the size of the 
electrodes and their distance. But an extremely simfle relation is found sto” the 
„equivalent resistance, whiclf Kowarschik—somewhat at variance with the general 
.terminology—called " damping." In others words, the dosage depends essentially on 
the drop of tension when the patien@is put jn the ‘condenser field. In the Apparatus 
used by Kowarfcfiik and myselfethe amount of damping always varied from o to go 
units offhg afbitrary scale of the apparatus. It was found that, for edth unit of damp- 
ing, 0.4 watts were necessary'to obtain a very,sjight feeling of warmth (Degree I), while 
0.6 and 0.7 watts‘were required for Degrees IT and III respectively. 

An example will best illustrate this. Let us suppose thet in tite treatment of thé 
knee joint a damping factor ofj50 was fourtd. To obtain a slight tee of warmth» 
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0,:4 X 50 = 20 watts are needed. To produce a distinct, but not unbearable, heat 
0, 7 X 50c* 35 have to be applied. ^ è ue . ° 
We have said that the unit of damping was chosen arbitrarily. Should ghis unit , 
be universally adopted, Very apparatus would have to be calibrated irt a®definite way, 
using certain test solutions of NaCl undét,specified conditions af shape and size of the 
container as well as of electrqde$, air-gaps, etc. ee y 
It is well to realise that in practice slight involuntary changes of the patient’s 
position in the condenser field lead to marked alterations of the power absorption. The 
conditions for resonance are disturbed and the*wattmeter registers ergoneous values. 
It is therefore essentiag that the patient should mgintain his position as far as possible 
during the treatment. °Thig is expediently achteved by using a special chair with a 
head-rest. A chair which fulfills these requirements has been devised by Dr. Bauwens, 
B at Is the optimurfi of heat sensation that should be aimed at? The scope of 
indication? fof short-wave treatment embraces inflammatory conditions offvarious kinds 
s(acuté and chronic), spasms of smooth muscles, neuralgia, neuritis and some degenera- 
tive diseases. «It is, I believe, advisable to treat acute inflammations with a small 
dosage (Degree I). Spasms of the smooth muscles, and of vessels, are best 
treated initially according to Degree I, but this may be increased, if no untoward 
reactions ocqir. The slightest pain arising during the treatment calls for a decrease 
in the dosage. Angina pectoris should be watched most carefully to avoid bad 
accidents. Chronic inflammations and degenerative diseases ma» be treated with 
larger doses (Degrees II or III). "li j S SP 
It is hoped that further control investigations ‘vill confirm the results laid down in 
this paper. Sorge essential probféms of short-wave dosimetry seem to be solved. The 
* next task will De to measure the rise of temperature inside the boda in connection with 
various amoung? of energy ebsorbed under various external conditions, and to extend e, 


all these investigations to a symmetrical arrangement. E a 
° , 
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UFTRA-VIOLET IRRADIATION: IN' SKIN DISEASES 


By AUSTIN FURNISS, L°R.C.P., L.K.C.S., LDS DPH. 


HERE is no doubt that ultre-vidlet irradiation, when cfficiently employed, is 
of great value in many skin diseases; but at the eutset one must say that it is 
e nota panacea in dermatological practice. The valuable action of ultra-violet , 
irradiation in skin diseases is due to many effects. Amongst the general effects are: 


(a) Stimulation of cellular metabofism ; (b) increased resistance of the body to . 
infection ; (c) stimulation of the vasomotog yeflexét of the body (theje is an increased 
tolerance tovextremes of temperature) ; (d) improvement in the functiond| activity, of the 
skin in tonsequefce of a redistribution of blood amongst the trgans-af fhe bddy ; (e) ` 
production in the skin of vitamin D ewhich hastens tfe healing of certain skim 

` conditjgns ;' (f) alteration jn blood chemistry (calcium, potassium, etc.); the rays acting 
“aS a mordant for cMcium ;*and (g) a marked psychological improvement. 
Amongst whe local effects Sire : PE M . 
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(a) A bactericidal action on the surface of the irradiated skin; (b) hyperemia, 
with dilatation*of the c&pillarfes of the'dermis; cellular nutrition is imprbyed; (c) a 
sedative,dnd antipruritic action; (d) inflammatory and caustic effects which eertain 
conditionserequire can be produced; (e) a keratinous actio; the basal layer of the 
epidermis absorbs the wltra-violgt rays, and, gfcording te the photo-chemical absorption 
law, reactions, only occwrein tissues which absorb radiation. The basal layer forms all 
cells external to it afid by activating this the rays eause new epithelial cells to be formed. 

e 


oao ie ' DOSAGE 

The edosage in Skin conditions depends on three factors, namely the patient's 
make-up, the pathological condition epresent, amd the physiefbgical aetion desired. 
Patients presenting allergy suffer toxic reactions more rapidly. As in all dermas 
tological manifestations, the physiological result degired issaneabsosption ane regolution 
of the patholegical conditiof present, together with an alleviation of«all, subjective e 
symptoms. Consequently the stage, type, and extent of the condition govem the, 
treatment applied, and this in turn controls the physiological effects obtained. As a° 
general rule, acute conditions require sedative doses; frequently repeated small doses 
should be given. The sedative effect of ultra-violet irradiation on the nerve endings in 
the skin is very valuable in allaying the intense and distressing itching associated with 
many skin dermatoses. Chronic conditions require large doses at longer ntervals, the 
doses often being sufficiently large to cause blistering. Where there is marked 
induration theeoccasional application of Xsrays in addition to the ultra-violet rays often 
hastens recovery. As in other forms of dis®se, it is advantageous to qpmbine ultra- 
violet irradiation with external and internal remedies» It is not the object of this paper 
to describe all the diseases of the skin which can be beneficially treat@d by ultra-violet , 
irradiation, but brieHy*toemention thé more common conditions which qan be effectively 
treated by this ragiatioa. Accordingly the following list*of skin lesio&s will*be dealt 
with : a’ 7 


a e 
Inflammatory Conditions of the Surface «Epitheftum : : ers 
Impetigo tontagiosa; pityriasis;® psoriasis &nd parapsoriasis; xerodermia and 
ichthyosis ; and rosacea. ° A s : 
. © e 


e. - . e. e 
Inflammatory.Conditions of the Deep Epithelium * 
e Acne vailgari$; sycosis (coccogenic) ; alopecia (areefa and totalis); lichen planus; 
onychia'; and tine& circi&stg and teneurans). 
e. " Se, d 
. Inflammatory Lesions of ihe Skin. . ue 
X-ray dermatitis ; burns. and? sc&lds ; eczenta’; sehprrhoea* herpes; pernio; urticaria; 
and dermatitis vefenata eruptions caused by the direct contact of irritant substances 
. 


with tle skin. è : e . 
oie 


Infective Inflammatory CorMlitions of the Corium 
Furunculosis ; erysipelas; and lupus erythematosus. * . 


N Skin. Diseases Accompanied by. Irregularitigseof Sensation 
Pturitus (general and lol). .* E 
. ° 


„New Ggowths E $ : "se . 


e 
. * n . . d . . . id 
i67 at Cicatficial* Contractureg ' and scars; keloid; pigmented navi; port-wine stains ; 
ulcers (various); and indolent wounds. °° . ‘ : 

. M . e . e? 
Tuberculous Skin Lesions . : i : : eet 
Lupus vulgaris; scrofulodérmia aad s¢rofulous ulcéts; and erythema induratum. 7 
. . . 
9 
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- INFLAMMATORY CONDITIONS OF THE SURFACE EPITHELIUM 
e * . e 


Impetigo 'Contagiosa : . HP 

This condition is cawsed by the streptococcus pyogenes. Local tregtmemt should 
be given with either the Kromayer watérgcooled lamp or the air-cooled mercuiry-vapour 
lamp. All crusts and discharges should*be removed by starch poudtices or olive oil. 
A third degree erythema is necessary as a strong reaction is Petjuirgd, and treatment is 
repeated until risk of relapse is past. This produces a bactericidal effegt and brings 
an increased flow of blood and lymph to the pgrt. Treatment is usually given every 
second or third day. Antiseptic ointments can with advantage be used in additién. 
Irradiation will definifaly check the infection, anl it is found that three or fout applica- 
«tions of the rays in the course of a week or ten days will usually cure an impetigo 
conjagjosaeat any stage, $ course of general body baths with the mercury-vapour 


» lamp 1s helpful. ° "i 


«Pityriasis . ' 

. This condjtion does well under ultra-violet irradiation. Only mild doses, given 
two or three times a week, are required. The itching is relieved and the duration of the 
distase shortened. Four or five exposures effect complete restoration of the skin to 
normal. A tonic course of general ultra-violet irradiation is beneficial. 

Psoriasis - e 
This disease, which has resisted so obstinately nearly all other measures, often 
yields to suitable applications of light, An interesting feature df tht disease is the 
fact that, ur&er a tropical sun, many patients*are speedily cured, but relapse as soon 
as they return jo more temperafe Gimates. The hands and face are, as a rule, little 


* affected owing to the protective action of light. A good propemion of cases rapidly 


regain normab$kin. e 

As with eczema, the varied fosms of the disease necessitafe different procedures of 
treatment; and simigarly, it && essential to avoid any severe @rythema reaction in the 
acufe éryption stages. General bod} treatment is given ; ‘a gib-erythema reaction only 
if the acuteruption is spreading. en other cases a first or second degree erythema is 
*given, the distance being shortened and the time increased at each exposure wjth the 


* object of giving an esyghema reaction each*time. Ad least three treatments at wo weeks’ 


intervals are given after cleariffg up of the skin cgndition. In resistant cases with 
hyperkerato:ic plaques it is mewessary first go soften the plaques witlt b&hs and coal far 
ointment, so that they can be readily removed. + Bhe Krpmayer lamp is then applied 
locally to the plaques, giving a fqurth degree reactiot? (coveréng the healthy skin). .The 


blue filter with a four-fold exposure wiji give ‘deepep benetration for resorption of heavy"’ 


crusts. Repeat as required: Te treatment is combined with general body baths, to- , 


give a first degree erythema. " . " . 
One fnethod of treatment aimsat gombinipg the effects of pure infra-red irradiation 
and short exposures to a mercury-vapour lamp. Scaling quickly ceases and only the 
red*pigmented areas of skineremain. This method is stated to be more hopeful than 
any of the methods tried hitherto. Cignólin ointment, combined with other therapeutic 
measures such as ultra-violet irradiatiog, has given good results Cignolin (Bayer) i$ 
chrysarobin minus the methyl group and*is applied ineointment form, the percentages 
recommended varying from 1 to 5, accordimg to the method of applacation- 
‘Parapsoriasis ° . . . NE ©. . 
This condition responds well to acjinotherapy. "Very wigorous and protracted. 
treatggent'is required.* he best results appear to be obtained by the combined use of 


* “ultra-violet irradi@tion arfd the internal administration of arsenic, in the form of sodium 


* cacodylate. ` s e à 
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Xerodermia E 


Ichthyosis : . . 


* In this condition, which i$ charactetized by an excessive dryness of tht skin, dry 
thyroid extract is very useful, and, as ultra-violet irradiation stimulates thyroid activity 
and improves*tlfe nutrition of the slain, it often proves very ufeful. 

e. 


‘A stimulation af the keratic function of the skin is reqüired and, therefore, a strong 


inflammatory reaction is necessary. 
e 


Rosacea $ 5 . 


Acne Vulgaris 


Ultrá-violet irradiation gives good results in this conditionge In mild forms an air- 
cooled lamp is used, a second degre erythema being produced. In severe forms, 
eompression treatment with the ‘‘ Kromayer ” lamp fitted with gq blue ““ Uyiol > filter 
is necessary, a fourth degree {blister dose) being g&en. This causes thpomboSis nd, . 
consequently, obliteration of the small vessels. There are no dangers a§soéiated with 
this form of treatment. . A 

e 


INFLAMMATORY CONDITIONS OF THE DEEP EPITHELIUM . 


° 
. . oe . - . " . 
e This is a chronic skin disease affecting the sebaceous follicles, and is very common 


- on the trunk and face. The infection b os mainly to staphylococci, and in many 


cases proves very résistant to treatment. gagat many cases do well under ultra-violet 
irradiation, but it cannot be said to be å cure. Relapses sometimes occu® and certain 
forms require concomitant measures. Every patiént Should be told sgmething of the 
nature of the diseasemgo that he or she ‘may carry out the very careful *'' toilet of the ° 
skin ” necessary if any dégree of success is to be achieved with ultra-vi8let light. 

M. L. Macerbn deScribes two different kinds €f dosage: (a) The strong single 
erythema dose which le&ds to peeling of the superficial I@yers of the skin, and often to 
cure; and (b) repeated weak doses whieh are®suitable for the foci. Ffugó Bach 
considers that she single heayy dose ewhich aims at removing the diseased skin is 
suitabde for mild cases, but that in the obstinate case X-rays are necessagy. . Semor? 
has*bbtaimed good results by usingssmall do$es of X-rays. The lamp of choice in she “ 


treatment of this disease is the marcury-vapqur lamp. * The patient must be treated for 


any wnderlytng disorders, particularly constipation orfittemia, and take an alkaline 
diet. He should be waret {hat a sunbjern reaction will be produced. í 


“eIn pustuldr acne it is well to é¥acuate pustules before irradiation, and cleanse with 


"alcohol. Some authoritie$ (Thgdeping; Sibley; Donnelly) recommend X-rays, in 
. combination with actinotherapy, for resistant nodule.  - i 


. Specific treajment with vaccines hd9been widelyeemployed, and carefully controlled 
dosage as a gule produces satisfactory response, Vaccines are undoubtedly indicated 
in severe cases, but give mueh better results if used in conjunction with ultra-violet 
light. 7 3 . ux 

D ° 2 


Sycosis . 


. 
This disease, though more" obstinate thu impetigo, rapidly clears up under the 
influence of, ultra-xjolet irradiation. Cases efelong standing require vigorous treatment 
and pergeverance. "Treatment slfould continue for æ considerable*tige *affer the last 
lesion disappears; in orter to obviate relapsé. If special ifistructions be given the 
patient as to the disinféction of his shavingebrush, razor, and all toilet articles he 
brings into contact with his face, the condition wMl not relapses ° re ' 
Technique. The Kromayer or mercury-vapour lamp is tised locally on the lesion 


‘and ón a small margin of norénal skip. Fhe hair sh@uld be cut very short before? 
. e 
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irradiation. A vigorous third degree erythema should be produced and repeated on 
subsidencg$ increasing the dose so as to evoke the reaction at*eagh tre&tment. Treåt- 
ment Should be continued after the condition has apparently cleared up. : e 

e 


Alopecia " » 
Tw6 types of this condition are commonly encouhtered, namely aldpecia areata, 
or patchy baldness, and the' more exjensive alopecia which affects all tNe hairy parts 
of the body. In the treatment of alopecia it is advisable, in view of a possible con- 
e stitutional cause, to give general treatments, say two a week, in addition to local treat- 
ment. The local treatment varies in the hands of different actifiotherhpeutigts. The 
aim in treatment is td’stimulate the follicles to &growth. Prognosis is best in recent 
cases, but age and long-stantling disease are not contra-indications. 
eL be salp mustebe scgu lously cleansed before treatment. The following method 
- if often adopted. After thorough cleansing of the scalp, first with seap and water 
.then.with plain water, so that all grease is removed, the lamp is applied in such a 
e manner as to produce a second to third degree erythema. Each patch of baldgess 
should be treattd individually. When there are several patches all may be treated at 
once, or, if more convenient, the different areas may be treated in succession. The 
lamp generally used is the mercury-vapour or tungsten arc, and the dose is four to six 
minutes at æ distance of twenty-four inches. One local and two general treatments a 
week are usually sufficient. Nagelschmidt uses a mercury-vapour lamp, at 12 inches 
distance, and with 10 minutes’ exposure. jt is important to ensugé that the rays fall 
at right angles on the area; two to three exposures may be required. Pain or oedema is 
allayed by Suitable compresseg, this réaction is repeated every 2 to 3 weeks, 
. increasing first exposures. After re-growth g hai; is thoroughly established, two or 
three more,tregtments should be given. f it becomes evifffht that the follicles 
are dead, treatment should *e discontinued. "NN 
Lichén Planus : H "e 
The term lichen is often loosely @sed to gesignate a niimper of diseases which have 
nothing in common but*the fact that at sometime or another the eryption has been 
vapuldt*in character. — Licherf planus is ordinarily characterized by an eruptjon of 
* small irregularTy-shgped papules, flat onethe top.and sometimes umbilicafed. she 
eruptions clear up rapidly under actinotherapy. When the papules are prominent, 
third degree erythema shouldbe producgd. In every case vigwrots eerythema IS” 
necessary, and in some cases X-ray applicatigns are required. * Thè acute fofm of the 
diseaSe usually disappears quickly under mild.irgadiationg with the mercury-vagour 
lamp, such as will produce a first or "second Aegreq@rytheraa. The treatment.may be- 
applied every other day. " . e » pons em E : 2 
Lines hypertrophicus necessitates prologged compression with fhe Kromayer 
lamp. If a case reported by rn$tein, repetition during four "months effected 


eradication of the trouble. A 
Onychja id í . ` 
An erythema dose of the third degree is required. * The gpplication Should be. 
repeated after five to seven days, or as Wap as the reaotion has subsided. ! š 
. " n ; 
Tinea (Circinata and Tonsurans ) ee 


= PES 

Ringvorin' ef'the body can'be cured with an exfoliative dose praducedwby the, 
Kromayer lamp, using compression. It the patches are large, the aír*cooléd mercury- 
vapour lamp may be used. The deSquamation produced remowes the parasites 
mechfinically. Stgenuowg reactions are essential. i 

» Ringworm of the scalp is best treated by X-rays, although. occasionally permanent 
«X-ray baldne$s occurs. Ultr&-violet irradietiom is pathless and free from the danger 

. D 
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' Burns and Scalds ° + . i s . 
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or discomfort associated with X-ray epilation or thallium ace:ate treatment. Some 
aiftborities use ultra-vjoft irradiation for localized scalp ringworm. The heag is close- 
cropped,dnd the area immediately around the infected patches shaved. Intensive 
doses are «heh given, i.e., four ménutes at eighteen inches from either a mercury- 
vapour or tungsten-arg lamp, 4 paper shield*with a hole cut in it a little larger than 
the area to bẹ treated beiag used. If a second dose is*negessary, six or eight minutes 
application is gen€rally sufficient. Other authorities treat the patches with the 
Kromayer lamp*using compression ; several intense irradiations will often effect a cure. 
Ringworm of the scalp, however, is 8ften widespread, making the uge of X-rays an 
absolute mecessity. The diagnosis of gingworm by filtered liglft, will not be dealt with 
here. ° * ove 


° INFLAMMATORY LESIONS OF THE SKIN ! ° 
X-ray Dermatyfis . s pons cres . C 
Ultra-violet irradiation has been used for the treatment of these Burhs. _ The 
treatment of acute X-ray burns is easy and results are quickly secured. Often the* 
great pain will ease up after the first treatment, and entirely disappear in five or six 
days. 'The Sollux lamp is applied to the ulcer surface at the closest possible distance, 
for 30 minutes at least. This is followed by the Kromayer lamp, a massive dose (3 to 4 
times fourth degree) on the entire ulcer surface, using applicators to gny cavities. 
This is followed by the mercury-vapour lamp, evoking a third degree erythema on the 
skin surrounding the ulcer (but covering the ulcer with black silk). Treatment is 
repeated at intervals of 2 to 3 days. As newgranulations appear, the dosage on the 
ulcer surface is progressively reduced sg that these are not destroyed, but «he erythema 
doses on the surrounding skin age progressivelf ifftreased. These, treatments are 


continued after the*wiger is apparently*healed, adding diathermy to remove deeper * 
e fibrosis. Most cases of X-ray and radium damage offe» prospect dfesucceSg if the 


treatment is persdvered with, although it is long sand tedious. When the skin is 
unbroken very careful érradiation should be given. Irradiaon is valuablé for 
producing regenerative changes and remeving Reratoses. The tungsten arg, *w&h a 
focalising quarte mirror behind the aros is often used, the average exposuse being five 
minutes at a distance of three feet, two or three times'a week. Some authotifies usd 
the"Kromtyer lamp, with the blue filter and®compression, for ujces; whilst for simple 


Apd mild dermatitis two or three treatmeats a week with the air-cooled lamp are 
. 


sumiSient ° s i. 3 e ve 
Erythema due to X*hys can be detected by fluorescence when invisible to the 


naked eye; affected areas*stand bùt in an intense brown colour against the normal 


* [tés an intéresting fact that burng, even eunPurn, are benefited by applications 
of ultra-violet‘light. Actinotherapy relieves pain nfore rapidly than any other method ; 
healing is more rapid, and the resulting scar is finer. The technique is necessarily 
varied according to the PET of the lesion, and the p&tient’s condition. The “first 


exposures should be fairly strong in order to cjeanse the wound, and, later, mild doses 


«should be given to regenerate pe destroyedge@ithelium. The rays have a bactericidal 


action and.stimulgte new cell formatfon. oth general and local applicatiohs should ` 
be madg. T e*general should be such as to produce a faint erythema. Irradiation 
“for the geweral reatmerft is given twice-a week, and the usual commncing dosage is 
two or three minutes, at*thifty-six inches. [nthe local treatment a blue filter is some- 
times used, so as to absorb the, short abiotie rays, which «nay destroy the new 
ep'thelium.: ; . * ° - 4 
Locglized lesions. The Idsion shpuld"be cleaned evith liquid pargffin, and anye 
adherent fragments of dead tissue removed. The burn should then be cevered with* 
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a thin even layer of liquid paraffin. This can be done by soaking a double layer of 
gauze in,the oil, squeezing out excess, and laying it carefufly,over the burn and'a 
margin of undamaged skin. When ready to irradiate with the Kromayer ‘lamp, the 
gauze should be peeled off by two adjacent corners, making sure that the surface is 
fully ang evenly covered with*oil. Irradiation with the Kromayer lamp is given at a 
distance sufficiently great to cÓver the lesions and margina e A mild dose, e.gs 30 
seconds at six inches, is given. The lesion is dressed with a «plaih gauze pad ‘soaked 
in paraffin. 'The irradiation is repeated daily, giving the same *dogage. e When 
epithelializatiom is well established, say, in se¥en to ten days, a slight increase may 
- be' needed if the rate affhealing slows down. Uging the mercury-vapour lamp general 
body baths should be given, employing sub-erythema doses for their sedative effects. 
In larber lesigns the mercury-vapour lamp should be employed as above 
desttistd. * After cévérin’ With a fiém of paraffin, irradiations should be given, employ- 
* ing a first*defree erythema dose (e.g. 2 minutes at 30 inches). This shofld be repeated 
; daily. If the burn is keavily infected when first seen, 50 per cent. more than a first 
degree erythema dose, for the first treatment only, should be given to promote 
cleansing; thereafter treatment should be continued with milder doses. It is 
important to remember that newly-formed epithelium is easily damaged by short 
bactericidal says. The liquid paraffin acts as a filter, and, if it is not used, only the 
mildest dosage should be given during the regenerative stage of tlte lesion, or the blue 
filter used for long-wave technique. . 


Eczema - 
This difease may be produged by a Variety of causes, and an endeavour should 
be made to gemove the exciting cause and to corect any accompanying metabolic 
* disordeg. Actinotherapy is a valuable adjuvant for promotinghealing of all forms 
of eczema. “Being usuallyedue to underlying metabolic disogders, the condition calls * 
for general irradiation applied for fts systemic effects. Thedliyerse fkin manifestations 
necessitate a very varied teclfnique of irradiation which myst be suited to each case, 
and'cómbfned with othey therapeuti® measuees. ° 
e _ Utya-violet irradiation is of especial value in the less acute and mose chronic forms. 
In the very acute or wet type some authorities withhold treatment. In the mild éorms, 
sedative doses are beneficial. n $ . ° . s 
Before treatment is commenced all traces of disæharge, crusts, or omtment, should 
be removed. Whatever it$ CBurse, an acute eczema soon, lyecogies “cofplicat@tle by 
secondary sepsis (staphylococcal and strepttcdccal), and* fhérefore the lamp to be 
selected is the mercury-vapour. e'The dose should BẸ two nfinutes over fhe whole areas 
affected, two or three times weekly, ang graduallysincreaséd to ten minutes. "General" 
irradiation in additfdn to focal treatment i$ advisable, as before mentioned. - Most. 
chrqnic’egzemas appear to be assoeiategl with faülty metabolism, and are more [esistant 
to treatment and need more drasticemeasures. Third degree erytherga should be 
produced and, if the progress is very slow, X-rays shouéd be used in conjunction with 
the" ultra-violet irradiation. * In resistant cases Saidman obtains good results by the 
combined use of ultra-violet rays, X-rays and the high-ffequency spark discharge. >, 
In the case of chronic eczema assgciated with. much hyperkeratosis, Lomholt 
advises the use of the Finsen lamp. He reports 60 fer cent. of his cases of'chronic 
eczema as cured, and 25 per cegt. improved. He recommends tbt erythema be pro- 
_ educedsin every*case, the average exposure being 15 minutes. H. D- ee 
considers that there is no condition in, which X-rays cat show more brilliant résults 
| * than in the treatmenteof chronic eczema. Huldschinsky has obtained excellent results 
* *by wetting the ecaemat8as surfaces with 5 per cenf. silver nitrate solution and irradiat- 
« ing locafly uptil the solutiongblackens. “This treatmgnt is repeated every 1 to 2 days 
* 


* until healing occurs., (Te be continued) 
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ELECTRO-MEDICAL APPARATUS: ITS CHARACTER, 
“OPERATION AND CARE: PX 
$77 PART II? No. Qf (continued) 

; _ By L. Ge H. SARSFIELD, D.Sc.," M.LÉ.E,, A.Inst.P. 
"Hon. Consulting Radiological Engineer t8 University College Hospital. 


THE X-RAY TUBE ° 


e s $ e? 
VARIOUS TYPES OF X-RAY TUBES 


e ee e * | 9 
N exampje of a shock-proof X-ray tube for high-voltage working is Shown in e 
A Fig. 175. This tube, a Philips product, comprises a glass '' insert '’ (i.e, the, 
X-ray tube proper) enclosed in an earthed case fitted with earthed sheathed « 
cables at the ends. The central portion of the tube is provided with a'protective lead 
band for preventing ggress of rays except at the window. Also, in order to direct «he 
beam in any desired direction, the insert tube can be rotated on its own axis inde- 
pendently of the earthed casing and cables. ° 
The tube filament is heated by means of conductors centrally disposed within one 
of the cables, whilg the anode is cooledeby, water flowing through ducts centrally 


disposed within the other cable. , : - P 
The tube is supported on a stand which’ enables it £9 be moved up and down and to 
and fro for convenient positioning with rgspect to a patient in any postteree . s 
~~ ee 
e 
e e 


3 * ROTATING ANODE JUBES 


The problem of providing a large effective area or the anode of an X-ray "tube 
for dissipating the energy expended in thebombafdment by electrons has beeg fackled 
in an interesting way in one fgrm of tebe by makéng the anode rotate. This affords 
a meagis of offering to the electron stream a constantly changing areg of metal, any* 
elenrent of size equal te the focal spot re@eiving the bombagdanent once in every * 
Jevolution of she anode. This effect is obtained by ‘arranging the anode in such a 
pogtson thateth® cathode stream is trained qn an eccenwicearea of the anode as shown 
in Fig. 176. The rbtatiof èf the anode (with the cathode stream in a constant position) 











e . . 
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: vi è Fig. 176.—Diagram showing e 
: ** how cathode stream impinges 
- 3 : upon @ rotating anode wit® small : 3e 
? Fg 175—4 Püilips D * focal spot but large focal track 
shock«proof X-ray tube e* and correspondingly large heat 
mounted on tube stand. : cBnducting areae A . a 
‘Tube output 200 K.V,,  -* : . us 
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means that a circular path oh the anode face actually receives the electron bombardment, . 
and consequently a comparatively large volume of metal behind the anode face gs 
available for conducting the heat away from the circular path. — * ; 

Of course, in a shortetime the whole of the anoge metal reaches a high tenfperature 
which it is impossible to exceed without danger, and this time represents the maximum 
exposuré time for the tube. A, period of'rest is then tequired? Ne artificial form of 
anode cooling such as oil of water cjrculation is used with the retating anode tübe. 
The rotating anode is not designed for continuous running, but the grineiple permits 
employment of heavy instantaneous loads on the X-ray tube for such od d chen 
radiography in ‘which naovemept is liable to spoil a picture unless the éxposure time'is 
very short. e *. e 
* The anede rotor takes different forms in different manufacturers’ designs. In the 
Sienwegs arfi Victortypesefoy example (Fig. 177), the rotor is of disc form with a slendef 

* shaft while thè Philips ‘‘ Rotalix ” tube has a rotor of hallow cylindricag shape. 
. The rotating systerg is constructed to have as great a thermal capacity as possible. 
*'The fact that the rotor has to run in ball bearings means that there is little possibjlity 
of heat-conduction, so advantage is taken of the principle of dispersion of heat by 
radtation to a big body of metal forming part of the tube structure; 

The rotation of the revolving member is obtained by inducing in it eddy currents 
from stator Windings arranged around it. These windings are moynted on the outside 
of the tube and, being at a near-earth potential, can be connected to the mains. : 

e 


CONTINUOUSLY EVACLAJED X-RAY TUBES 


One of the difficulties assoflatéd with X-Ñy tube manufacture is the production 

* and nfaintenance of a high vacuum within the envelope. Exhgysting apparatus and 
technique hàve been develaped to such a high degree of excellence that the difficulty e 

has been minimised and a tube, when taken off the pumps an sealqd, has received so 

many treatments fore‘‘ outgassing "" the envelope and electretles and for thoroughly 

evadtiafing: the air from the envelop@ itself ghat it will run fhroughout its life with a 


e 
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Fig. 177.—Rotat- 


ing anode tube of Fig. $;$—The treatment" roof of ihe Moselle 
P Coolidge type. * e . Sassdón High Voliage X-ray Therapy Department, 
E (Victor X-Pay St. Bartholomew’s gdospital, showing X-ray iube and 
a Corporatiqg). € couch. 1 t i 
t è ! : : . 
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‘stable vacuum. During use, however, an X-ray tube is liable to release gas from one 
of other of the eomponeats subjected to heating, specially if such heat is local. 

For some special tubes therefore in which high loads or extra high voltages are 
used; the prirftiple of continuous ewacuation is adopted.’ Wfth this scheme the X-ray 
tube is not removed from the pumping system and sealed off, but is subj ected” to 
evaeuation all thé times &hat it is in use, specially désigned pumps being employed 
which ean opérate at high voltage. , 

A famofis example of this type of installation is the X-ray tube at the Mozelle 
Sassoon High Voltage X-ray Laboratery at St. Bartholomew's Hospitgl. An illustra- 
Lion of this '' million volt X-ray tube ẹ is shown in Fig. 178. * 

This tube, the most powerful in «he British Empire, is me 30 ffet long, and 
bas a central portion 12 feet long in the treatment room (seen in Fig. 178) the ends 
projecting on either hand into rooms where the high voltage gerterators fre $owsed. 
The central p@rtion of the tube in the treatment room is surrounded by Iadeprotection * 
to prevent radiation emitted from the tube, except at the window. The position of this. 
tube is fixed, but the cylindrical casing can turn on its own axis. The floor of the* 
room is movable so that the position of the patient relative to the tube may be Sajusten 
as required. The tube operates at about 1,000 K.V. and 4 m.A. 

The higher the voltage the shorter is the wave-length of the X-radiation, and at a 
million volts the wave-length approaches that of the gamma rays of radiufh. 

An advantageof X-ray tubes continuously evacuated is that, if any damage occurs 
to filament or node, it is a comparatively*simple and inexpensive matter to dismantle 
and replace by new components. On tbe gjhd* hand in “ sealed-off " tubgs a damaged 
internal component generally means a fompletely wewetube, and this is a costly matter. 
For most purposes, Qowever, the '* sealed-off " tube is so much moré cenveniegt and , 

„e its life so reasonably long that it is in general use. 


AN XRAY TUBE FOR MILLION* VOLT WORKING . 
Although a potentiaPdifference of a million velts is an unusuafly high ope ag which 
to operate an X-ray tube even in deep therapy, a ‘ sealed-off " model has been 


developed by Messrs. Philips.” This tube is six feet long and comprises three sections 
joined together lengthwjse, P section coreesponding to a potential &ifference of one e 
third of the tptal (333 K.V.), the potential difference being” controlled by paraflel 
“résistances.¢ The comparatively short length (6 feet, as, against 30 feet in the con- 
tinuouslf evacuate& tulSeiak St. Bagtholqnew’s Hospital) i is achieved by special design 
featyires including increasing theeaffectfve surface length with double re-entrant *plass- 

*: work and the use of large desc-shafgd barfiers bettveen the sections. The tube operates 

,' continuously at I, 000,000 volts, "anti 1 rgjilliantpere. .e The dhode i is at one end and is 
enclosed in à thick? pear- -shaped lead 3qcket for preventing emission of rays excépt at 
certain*windows: A deep therapy*X-ra department incorporating one of wiese tubes 
is installed fn a hospital in Amsterdam. 


* > X-RAY TÜBES FOR INVESTIGATING ATOMIC STRUCTURE 


: Besides being used for obtaining shradowe pictures such as in the ordinary radio- 
*graph and fluorescent screen image, S-rays åre used for the investigation of the atomic 
structure of matgréals. Although this works more in the realm of physics it should 
be stated thateexperiments are in ‘progress for the extension of the Wogk tn the medieal 
field. .For*example, thé structure of human hair has been investigated and attempts 
have been made,to relate the form or the stfucture to the physical condition of the 
patient. 
It is not proposed here to give um details of the complicated and highly aiad" 

technique employed in this rk, bus the general prificiple i$ that, is ‘the beam of" 
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X-rays be made to fall upon the specimen being investigated, the beam may be. 
*' reflectedg’’ and the intensities and angles ‘of the reflections.from the minute atomic 
compenents of the specimen are dependent upon its atomic structure. . 
Now, whereas the v@ltage apptied across an Xgray tube may be said®to „gôvern the 
' limiting wave-length (at maxingum voltage, minimum wave-length), the material of the 
anode target governs the characterissic wave-length, fe., a pfrticuMr wave-length at 
which there is an abundance of X-rays. Thus, anodes of tungsten, ‘molybdenum, 
rhodium, copper, etc., emit different characteristic X-radiations. e °’ x 
Specific characteristic radiation is appropreate to the investigation of the atomic 
structure of particular materials, and therefore X-ray tubes havittg anódes of different 
materials areenecessary€ An economical way of sealing with this necessity is to employ. 


«one tube of the continuously evacuated type and a number of anodes each of which 
mayehesfitied to it. e è , a ; à 

° Whey a&hange of anode is required the procedure is*to dismantle tlm anode end of 

ethe tube, assemble the pew anode and re-exhaust. 

. If continuous evacuation is undesirable, research tubes for work of the character 
suggested above may be constructed partly of metal and provided with special fittings 
forsjoining on to exhausting apparatus and subsequent easy sealipg-off with the aid of 
special sealing-wax. 


4 . 


CORRESPONDENCE e ment that “ such cosmetic effects would delight. 
e 


e» ny beauty parlour,” 


Letter» are welcomed on all matterwof general Dr. Turrell complains that a full technical 


e interest. Publi8atfon does not necessarily imply elescribtion of Lakbaysky’s Multiple Wave 

that the. Edid rs ggree with the gnews expressed. Oscillator is not given in the text, and possibly 

: » he would like to Save segn a detailed diagram 

To the Editor, 4 of the whole Arcait. Dr. Turrell must be 
e ; s : 

; i À ; singularly nawe @ expect the emergence of the 

Wie Bitsh yaureat of TS te * multiwaved cat Gut of the electrical bag. The 

i el The S t of Life "* ? Patent Office in Londdh has recognized 


Lakhovsky's brilliant invention as aemaster 
patent, that is to $ay, there is no *ecord*of its 
of Life” is more impressive by its Mliscursive- ever having been anticipated. Lakhovsky's 
ness than by its fairness. Fous fw pages in e Multiple Wave DOM is*paeented ineGreat 
the Aygust number of the British Journal of Britain, Franca ermdhy, Belgiurf, Holland, 
Physical Medicine are devoted to what Dr. ftalygeand many other counwies. In the cir- 
i * cumstgħces it ds not customary to peveal the- 

, mecifani®m of the apparatus if a book mainly 
ingended for the lay pufdlic. But Dr.. Turrell, ' 


* Sir, —Dr. Turrell’s peview of the ‘ Secrete 


Turrell, in a brief flash of impartiality, descréhes 
as “ehis remarkable bfok." For in€ecd it is 


a remarkaple book, : Graciously sponsored ,by in ms capacity of expert ekctro-theraeeutist, is 
E Professor d’Arsonval and translated ifto efive e«velcome to "inspect the apparatus himself, to 
languages, it becomes at once apparent to any- examine it from every conceivable angle, and, 
one*that it must be a work af outstandin above"all, to test its therapeutic efficiency. ° 
merit, whatever its defects may be from: the Dr. Tyrreff^s review, being anything but ap 
point of view of orthodox science. . . ' impartial, criticism sof the clinical results pre- 


In spite of indisputable evidence in the form * semed in9the ''Secret of Life," ‘gives -an 
of Hospital records and photographs, Dr?* entirely false impressioneofgthe practical possi- 


Turrell, seems l@ath to accept te results bilities of Lakhovsky's Multéple Weave Osci]- 
obtained by means of Lakhovsky’s Multiple "lator,- and hys dttitude "is in “contrast with 
Wave Oscillator. "The fact that the cosmefice that of his world-famous, contemporary, Pro- 
fects sesulting from this mpde of treatmerft are fessor d’Arsonval, who in his old age was 


-incomparably better* than ‘those obtained by. imaginative enough -to sponsor Lakhovsky's 
: other methodsgimpels him to mmke the com- , ' sp-called Revolutionary theories. 3 
e . e 
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-' The remarkable clinical results obtained by, 
means of Lakhowlw's Muliple Wave Oscilla- 

tor by medical investigafors on the Continent 

are now Being eonfirmed in this country, and 

their significánce is such that medical men and 

electro-therapeufists «vill Jeon realife that, in 

pracfce, it is ,not theori@s® that count, but 

results, * ee 


° 
: . i 
Finally§ „Dr. Turrell may be interested eto 
leafn that there ase noweover 200 Lakhovsky's 


CONTEMPORARY PHYSICAL ^". > ; 


MEDICINE ° 


: Abstracts from Recent: Literature 


VILLOUS SYNOVITAS OF THE KNEES 
DUE TO IMPROPER WEIGHT 
. DISTRIBUTION 


It is generally pecogpized that improper dis- , 


tribution of body weight is a cause of painful 


synovitis of the knee. J. P. Stump and W. Hj. «e 


Irish (Arch. Phys. Ther., 1939, 20, 321) chh- 
sider that this condirtiommig frequent an ofter? 
overlooked. Injured cartilag&s and joint mice 
are the most likely giagnos@s applied to these 
patients before detection. By taking into con- 
sideration the anatomy of tè kmee-joint itħis 


understandable uen wight distributidn ° 


causes synovitis. e weight is *transmitted 
from tĦe articular surfaces of the condyles of 
the femur fo those of the tibial head, %ently 
cughioned and balanced by the semiluner carti- 
lagos?" The latraf and crugiate ligaments help 
in maintaining further balan€& fhe joirt tage 
sule, eand the hamstring muscles posteri$f and 


"the quadriceps femoris anteriory all cofgribute ° 


to the mainteflance of balance. In? pafients. 
with weak feet tfe - weight *distributiqn 
causes alMormal stitss on the joint capsale, on 
the muscles, aff on the cruciate, and particu? 
larly the internal lategal, ligament& Thg clóse 
relationship of the cruciate and internal lateral 
ligaments td the synovial membrfne gesults in, 
a constant irritation of the membrane by pro- 
forged trauma. An inflammatory re&ction evith 
hypertrophy follows; the villous formation is 
the end f@sult af this vicious circle. X-ray, 
examinatión *of thé knees shows nothing 
abnormal, though there is offen a thickening of 
the soft tissues and a haziness in the. joint 
space. The symptoms of the condition are in- 
sidious, and it can be said that 8a slowly 
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Multiple Wave Oscillators in use in clinics and 
hospitals throughout the world. e The French 
Government, which is notoriously 'awerse to 
spendihg money of public services, has recently 
@rdered 10q Hospital models of LakhovsKy's 
* Multiple Wave Oscillator for hospitafs in their 
Northern Afritan territories. 
MARK CLEMENT. 
(Translator of “ The Secret of Life.’’) 
London, October, 91939. 
e 


increasing pain is usually present in all cAses. 
The knees are stiff after rest, and pain in- 
creases on walking and standfhg. The first 
movements are very painful, but the pain sub- 
sides after a time, though often the patient has 
© abandon the attempt and repeatedly try again 
before he can walk. The knee become large 
and missh&pen, giving the impression of nodular 
exostoses on the femur and the tibia. "In the 
treatment of te condition ge Strai on the 
supportg of the medial sides of the knees must 
be overcomeg Deep heat, and quadricep¢ fara- 
dizaon of the quadriceps, assists suppor’ and 
stabiligation of the joint; attention tnust then 
be directed to the correction ofe postural 


abnormalities. - 
e 9 e 


° i FANGO THERAPY 
e E. G. Vetidk and D. Kobak (Arch. Phys. 


Med., 1939, 20, 487), at the last Americap Con- 
gress of Rhysical Therapy, reported on 25 cases 
of previously treated chronic arthritis which 
were sulgectede to fangs applications only, All 
these patients had had their disability for a few 
years, but none of them had improved froth any 
prefious form of treatment. All but 5 patients 
improved considerably under fango treatrpent, 
and in this “irticle the authors report on a 
second series of 25 cases which, in addition to 
el ango treatment, received medical treatment and 
* attention to their septic foci, etc, Te removal 
*of foci was found to be pf importance, as far 
fewer fango appligations were necesgary tq, 
maintain freedom from symptoms. In 7 
ephtients who did not agree to the, removal of 
theif tonsils.little benefit was obtained. «8f the 


` a25 cases, 10 showed marked, and 15. moderate; 


improvement® e 
, eo 8 * 
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REVIEWS of BOOKS on Physical Metlicine and Allied Subjects 


aes Rheumatism 
Rheumatism. By H. WSrren Crowe, D.M. 
*(Oxon), B.Ch., 
pp. Price 128, ód. London, 1939, John Bale 
Medical Publications, Ltd. A 


In his preface, Dr. Crowe points out that his 
book is written fòr the benefit of, those who 
wish to take am active pdte in the treatment of 
éhe chronic rheumatic diseaSes. "He states his 
convistign tat in everye casee gf rheugatism 

* and arthritig thBre is an infective factor, and 
ethat, since treatment in hiseClinic, the Charter- 
*house Rheumatism Clinic, * has become almost 

automatic in its application, there is no excuse 
for the non-employment of vaccine therapy, and 
that it is only, in some 20 per cent. of cases 
that this method fails, and it is necessary for 
the medical practitioner to try other methods." 


In his chapter on General Nomenclature an¢ 
Classification, Dr. Crowe mentions crtain 
recogniged groupings, which are in general use, 
and déscrtbes in defail a somewhat complicated 
classificafion to which he refers as ‘‘ The 
Amerfan Committee’s Table." Be refers to 
the igipartanee of diferential diagnosis : ‘‘ethat 
it is possible to differentiate Theumatism eccur- 
fng in foħts from true osteoarthriti$ by means 
of jhe patella sign. Tig sign is elicited by 
pressing the patella from side to side,* the limb 
being relaxed, and noting where «heecartilagin- 
ous surfaces are perfectly smooth or where 
there is any suggestion of roughness," . n 
'" The group ‘ early osteoarthritis * depends en 
this sign alone, and is (therwis entPely un- 
distinguishable from muscular rheumatigms or 
fibrositis.” *This differential clinical sign as 
not been confirmed by other workers. The 
*' pathogen selective test” and the “ differen- 


as 


tial sedimentation test " are used as laboratory" 


methods of differential diagnosis and lor thg 
assessment,of clinical results. Much stress has 


M.R.C.S., L.R.C.P., 258, 
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. 
his treatment, because the author claims to 
; un e i 
obtaię the vast majority of*h® syccesses in a 
undifferentiated group of rheumatic 
e. 


troubles by meansead a stock vaccine. ° 


quite 


Chapters which ®llow descrike in detail the 
socalled infecting factors and the .rflethod of 
vaccine treatment whieh the author has appfied 
for@some years. 
ward and the reasons which are given to the 
reader are of a somewhat childlike and un- 
critical nature. For 
“ quite conclusive indication of the value of the 
vaccine treatment, that many severely crigpled 
patients have continued to come to the Clinic 
for injections at varyjng intervals up to as 


The evidence that is put for- 


instanceghe cites as a 


much as three months, because ther pains, 
when they occur, are immediately banished gy 
a single injection of vacgine of the magnitude 
to which they have beer acctistomed, This is 
in itself the most convincing proof of the value 
oÑ vaccine therapy that could possibly be 
advanééd, much mors, phan so-called reputed 


‘cures.’ » . 


Chapters are der'gted tof the detail of vaccine 
therapy, dosage, faction, and so forth. There 


elollows a chaptereon rheumatism as a national 


been laid upon them, but they also do not** 


appear tp hae “come "into general ust among 
pathologists. 


. If the reader is somewhat unhappy as toethe 


. reliability of these diferent fests, he need not, 
owever, fear that it will affect the success of 
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prblem, in avhich the authof$ states that, at the 
Charterhouse Rfeumatism Clinic, approxi- 
mately 500 peeple*are treated a®week,” 400 
receiving only stock VOCE injections, the, 
remaining 100 being thoroughly investf®ated 
qd *reten ing gut enous” vaccine, e author 
claims that therë is no need f6r skilled phwysio- 


Apart from  vagcine e therapy, " 


some massage, local heat, and good feeding are’, 


alb that are likely to be required. He PuEgasts 
that the mafority of people ig this” country 
should be offered a cure of their rhgumatism by 
the rotftine application of*a stock vaccine, and 
that by this Mears for a comparatively small 
Sum of mgney the rbétimatic problem PE be" 
tackded suceessfully. 


Certaiw of Dr. Crowe's *colleagu at the 
Charterhouse Rheumatism Clinic eave contri- 
buted interestibig chapters, Dr. Gilbért Scott 
writes on the place of X-rays in the treatment 
of clyonic rheumatic disease. He describes his 


technique bf wide-field X-ray therapy, and 
e e. 
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claims good results. His work, however, has 


nag yet been confignged by ofher radio-therapeu- ° 


tists who are treating rhéumatic patients. Mr. 
Fripp contributes a short and orthodox Chapter 
on the orthopzedic aspect of this disease, and 
Mr. Beauchamp one*on mpipulation. Labora- 
tory “teohnique By Mre P. Atkins, and physio- 
therapy py Mif Helen Anderson, are dealt with 

. in two shórt chapters. ° 
The lateeC. C. Okell,” Professor of Bactgrio- 
logy, University College, London, wrote in the 
* Reports of Chronic Rheumatism ” in 1937 on 
vaccine and rheumatoid arthritis: '' We are 
first asked to believe that by injecting dead 
bacteria, a method apparently without any cura- 
tive value in any human or animal disease, we 
can benefit a disease the etiology of which is 
entirely unknown, and “which, for all we may 
know, may not be a migrobic disease at all." It 
would be only fair to the author of this book: to 
suggest that thiseis somewhat too dogmajlc-a 
statement. Undoubtedly vaccines have} their 

place in the treatment of the rheumatic dideagfs 
Excellent clinical regults have been obtained hy 
Dr. Crowe and others W® dave applied them 
to their rheumatic patients. @he extent to which 
this is due to psychologival rather than bio- 
logical factors, none of us A if a position to 
judge. ó e 
It ig unfortunate that a man in "Dr. Crowe's 
posifion should have prodwced,a book wf this 
. character. He is recognised as one ofgthe lead- 
` ing sponentseot *-actine therapy, and has done 
pioneer work, much of which @s,excellertt. Tps 
book may be Considered as *reasondiily good 


S showmahship,,but surely it cannot be ¢oMgidered 


' as a reasoned and awthorijative agcount of his 
werk such as He would wish to Present to his 
medical colleagues in general practice ? At the 
present tinte, when such serious endear out is 
being- made by medical mgn and laymen to 

etackle the problem of rheumatism, i& would bg 

* a cause of great regret if'a book Sitch as this, 
which makes extravggant and dogmatic M us 
based og, unconfirmed laboratory wort and un- 
“controlled statistics’ should® be Accepted as ʻa 
textbook, and its blunderb&ss methods applied, 
in the place of careful clinical investigation, and 
the practice ef the physician's art, ^ 


es 
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Ultfa-Violet Therapy : 
Les Sources de Rayons Ultra solets. Leur 
Utilisation en Pratique Jourihkàrg. By 
Jean Saidmaw, 291 pp., 120 illus. Price 
e* 75 francs. Paris, 1939. G. Doin et Cig. 


Ths volume is written by an aclkthowledged 
authcrity on fhe subject of actinotherapy, who 
has himself contributed greatly, both by im- 
provements and by rmew apparatus, to the tech- 
nique. We have grown to expect of the French 
authcrs cléar, lucid eexpositions, and in this 
book the reader , will certainly not be dis- 
appornted. 


In Bis prefate Dr. $ o diman states iri he is 
striving to reply to the demafid 5f numerous 
practtioners who wish to use their ratiiatiorr. 
sources in a less empirical manner. 


The subject matter of the book falls quite 
naturally into three parts. In the first párt is 
described the qualitative emissign of radiation 
by various sources. Much emphasis is placed 


on this throughout the book. 
d : Ckapter 1 gives a brief survey of the funda- 


æ mentals of radiation and its methods of study, 
and $ reinforced by fascinating diagrams illus- 
tratie of the text,  Mentioif 1s8made ofevarious, 
phys cal apparatus used in precise intesfigation 
of tfe ultra-violet rays. 


Three chébters are devoted to the pfíncipal 
types of lamp used for the emisgion eof ẹultra- 
viole: Open-are lamps are di$cussed as 
regards their electrical operation, eteeir cog- 
struction and their output ef useful radiation. 
A number of suc Mimps available on *the 

e French market are individually described and 
e illustratede ° 


Tte following chapter covers the mercury- 
vapeur tamp in its many constructions and 
tpe. Some, ingeed, are strange and now obso- 
lete exfmple of th® lamp makers’ at, but 
nevertheless all are of interest if only to show 
the ogress in this field. Attention should be 
drawn to a misprint, on page 78, in the dia- 
gram showing iro and 220 volt tilting-type 

° burrers. Actually the figures in the*text are 

geversed, since it is the shorter tube which 
Fd Operates from 110 volts. Again, much 
ee empaasis is laid upon the radiation from these 
lamps, and a description is given of marketed 
*ypes, The chapter closes *with somé observa- 
e eions on the correct PROUD o of this type of 
larap. . x 

M./scellaneous eS source are disctiesed tn’ 
Chater V gn relation to their emission of radia 


? U ', 
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A: VALUABLE combined CE E 
3 . TONIC THERAPY. 


Whee general ultta-violet 
irradiation is employed for its 
tonic properties 


COMPOUND SYRUP OF HYPOPHOSPHITES 


“FELLOWS” 


TRADE MARK 


will prove an admirable adjunct. 
In " FELLOWS " the physiotherapig has at his service 
a metabolic stimulant of proved worth. Calcium, 
FELLOWS MEDICAL Phosphorus, don, and other peii pineal pm 

are presented in a convenient andereaddy-assimilable 
MANUFACTURING CO., LTD., éorm. The effect of these ingredients is activated by 
286, STePAUL STREET WEST, the @dnQnistration of ultra-violet light, providing a 

i 


Samples on Request 








MONTREAL, CAN Ao Ae combined&tonic therapy of outstanding value. 
. ee » e? 
e. 
y e `% * ° : 
e. : H bs 
tion within, the ultraviolet regions A, B ané C. e Ín the remdinipg 7; pages of the book the 
Details are giyen of some fifters for the dsola- author descrjbes the technique of irradiation for 
fon of Bafticular bands. E collective, generał, and particular treatments. 

» Chapter VI describe$ warious methods of e Indications and exemples ai given of* the 
localizing the zone of irradiation by concentra. e Method Qf prescribing saan times; Pe 
tors, applicators, and reflectors. * © e useful hints on dosage. spfciai section ore 

; devoted, to derpa®logy, thildren’s complaints, 
The Second section deals with the quantita- tubercafeisis, miscellaneous surgical cases, eand 
tive output, of radiation, and begins "with % he tregfnent of mucous membranes, . : 


chapter on physical ang chemical rgeasure. 


! * Thi k 1 te- `. 
ments® The next chapter on biological is boo Mi ee coped upon ORE 





re hy addition to thè libragy,not f th 
X measusements is one which should be rfad by e ee Ibragy,*no only or me 
: z P practitioner Who is already ugipg ultra-violet 
every user of ultra-violet light There are shért 
sousces, but elso of the doctor whg desires an 
n sections on abiòphotometry, animal irradiation, PME : . Q9 ‘ 
authorifative introduction to this branch of e 
and Photo-activation, and the r&maining 33°% hysiotherapy.®% ° LEGAH 
pages are devoted to skin tests. Suitable EP e e ROM 
apparatus is discussed, and there is a multitud e, y^ . Du IIS 
of authoritative observations on the recognition , A T 
e 
of types of esythema, «and how this differs in ePOPPY DAY cians 
different patients. ? . . * Although this isse will rmt, be published until 
4 These first and second sections of the part are® ẹ Poppy Day, 1939, is? past, we wish to draw our 
* rounded eff with some sung. advice on he readers’ attention to the advertisement on the 
* cfioice of a, lamp, adfording 4 to the principles | inside 4 cover of this issue, and to remind 
A ‘Sutlined in the ‘peeceding chapters.e e thgm that donations can be sent at agy time. 
i e. g ‘ 


* appeal, which will tate pany forms. 


° 
LB * * 
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“ST. DUNSTAN’S WAR. AIMS . 


"Men and, women "of the Army, Navy, and Air 
Force, aed megihers of the Regular Fire Bri- 
gades and Police Forces who may be Blinded 
in the present war,® will Be, cared for by St. 
Dunstap’ s. This way arranged before the war 
in a series of Copferentes including represen- 
, tatives ofthe Fighting Services, the Minist¢ies 
i of” Pensions and Ħealthẹ and St. Dunstan's. 

It was P adteed that St. Dunstan's slfyuld 
establish a War Hospital for serious eye cases 
“and other incidental wounds as an integral part 
of its organizatjgn, and that the authorities con- 
cerned would concentrate the cases there so soon 
as they could be moved. Great importance is 
attdéthed to early training of the newly blinded. 

A year ago St. Dunstan's completed the 
building of a Convalescfnt Home on the Sussex 
Downs, near Brighton. The Home has now 
been converted into & War Hospital capable 
of taking 200 patients, and a small but per- 


fectly equipped offerat'hg-theatre block, contain- ® 


general theatre, is rapidly nearing completi 

This theatre block, together with the ineidentgl 
expenses of the conve sth, eat a total cost of 
* 7,000, was the gengrous gift of Lord Nuffield, 
Surgeons and Sistérs frgme Moorfields, the 
famous London Eye Hospital are in residence. 


ing the most up-to-date ophthalmic theatre J. 


A temporary theatre is ready, and the Hospital e 


is fully staffed wth orderlies agd ausiliary 
nursing personnel. o 


ARantime, the blinded veterans of the Great 
. War are enjoying periods of treatmeng or con- 
` valence at eh Hespital which remains tor 
them the Home it h& always been. Sí Dus- 
stan’s will remain a voluntary ageney, sap- 
-. ported by the good will of the British*peoples 
. and this" good will will be called upon? by®%publig 
To Pelp 
start a War Fuld so per cent. of the nett pro- 
ceeds of this year’s Poppy Day will be allocated 
to St. Dunstan's. * 


Plans are in handa as the nged arises to extend 
ethe Hospital and to enlarge the*'presgnt school, 
„50 that all the young blinded men may learn to 

read with their fingers, to typewrfte, to**look 
after themselves anf walk alone, to,learn as 
little aero de the first legsons of life, 


“THe mew St. Dunstan’ s qnay*be different in 


many details from-that of a quarter of a cen- 


tury ago, but the spirit will be the sante, "and 
** Victory ovér Blindness ”. will: be the watch- 
word. e e. 
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THE SOCIETY OF 
PHYSIOTHERAPISTS 


REGISTER OB PHYSIOTHERAPEUTIC 
e° SERVICES AND EQUIPMENT. e 


{he response Irom members of fhe Society 
in ceply to the letter and form recently circu- 
latéd concerning the above has been most 
gratifying, and the Executive Committee e 
wishes to thank membersqfor their prompt 
replies, wlfich will enable them to ghe the 
Ministry of Health a very representativ e list of 
phys.otherapeutic servigés and equipment avail - 
able ehrougha rfemPei& of th? Sety of” 
Physiotherapists. Those methberé who have* 
not so far returned their forms are requested 
to do so without delay, it they wish theire 
facilities to be included in tlfe list. 


Published with this issue of the Jourial is 
the Society's Supplement (issued to members ' 
only). The Committee asks nfmbers to read 
this carefully and to offer any criticisms or 
suggestions concerning the matter it contains, 
[he next meeting of the Committee will be 
held on Thursday, November 30h, at 1.30 p.m., 
at 135, Véctoria Street, London. 


In common with the majority of, the com- ° 
munity, the @ctivities of ® gembersy of this 
Society and their professional colleagues have 
been considerably digprganized and ctfrtailed 
dureng the preliminary weeks qf the gvar— 
espeqyally those wħo practise in the large towns. 
This unhappy position was to be expected an 
account of the evacuation scBeme and the emer- e 
gency economy mé&sfres taken in so nfany 


° professions and industries as well as by private 
* individualg. We do not think, 


however, that 
this state of affairs will be prolonged sg far as 
Phygiotherapy is concerned—in fact, we believe ` 
that physical medicine will be of great service 
in this® warebecaus@ of its greater Known 
utility, both as a preventive and therapeutic 
agent, and, while we know how diffitult it 
mêst be for many of our members to maintain 
their clinics and treatment-rooms on agcount 
eof the lesser*demand for their services during 
[he past weeks, we hope that they will be 

2 encouraged to do so as long as possible, 


ee  sSirce the last war considerable progress has 


been magle in physiothemepy amd $n the organi- 
gation of servicesefor its pifbper admirfistratiom, 
end we have no doubt that in due time it will 
, prae its value in the treatment of war e 
casualties ‘as weW as én the treatfnent ef. 
ə civilians who become debilitated as? a result “oh. 


war conditidns. ’ 
' eo . 
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This new handbook tells you of every-day condi- 

Tidns : Septic tonsils, sinusitis ; impetigo, shingles, 

p pbails ; ‘prostatitis, fistulae. In its revised version, + 

€ \¢ over 200 aftualextracts describe the indications — ' 
‘and results for focal actinotherapy With the "new o * 
,Kromayer Lamp (Model V}. Cledtediagrams and 
descriptions 9xplajn the technique. 


 Thirty-fivee years of clinica? werk doge in [4 


è 2 e countries age presented here in a form easily ' 
i read and fully indexed.. Whether you ‘afe in e 
e general practice, or spagializing in ear, nos, ° 
. throat, skin, GAW., or gynaecology, you need this 
neve Hanovia handbook. 
ee € 
" ee. + | Send for your Free Copy 
eve. e oe Ask for. Booklet M93/2 


.* HANOVIA LTD: ` 
y SLOUGH 


e 
7 . London Showrooms open at 3 Victoria Street, 
- S. W.1 
oe Wl. 
oe A COMPLETE SERVICE 


ET -Ths NERPKROMAYER (MODEL, A comprehertive Guaranty, ful? onprafing? inst co ° 











« V) ^ the gfeateft develoBiment in focal tion, technical aid when needed, a complete ? 
° * actinotherapy for 34 years—startfe I85ypage Handbook of Technique, and enrolment 
itself. operates without attention at ue spegial actinotherapy magazine, are furnished N 
any angle, gives a contact erythema free to every. professgpnal user of Hanoyi@ 
in 3 seconds, and offers a wide range . equipment, anywhere in the Brifish Empire. $t 
of applications. s s . z uu . t 
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Original articles are invited on any aspect of Physical Treatment. Such artidleseare published only on the - 
understanding that they are cgntributed exclusively to this Journal, which does not, hgld itsglf respon- œ 
siblegfor statements made or opinions expressed By pny contrib&tor. The copyright of all articles appearing 


in the Joumal is strictly reserved. 2 . . e. e . . . 
E XM iai pM 
. e . e : s 


SOME ADVANCES. IN PHYSIOTHERÁPY-^ . 


. e. 
S is to besexpected®%om a young and vigorous subject, physical medicine tontinues 
to make interesting afd important advances. Some of the more recent of these 
eq, shave been outlined py F. H. Krusen (Physiother. Rev., 1939, 19, 316). 
. With zegard to ultra-violet irradiation, a fascinating application haw been that of 
sterilieing the air in hogpital wards, corridors, and operating theatres. On the basis 
‘that air-borne infections are not uncommon, Wells (Mod. Hosp., 1938, 51, 406) 
suggested the itradiation of recirculated air ın ventilating systems with ultra-violet 
lighé, and stated that direct irradiation of the air of the whole room is even more 
effective, suitable measures being taken to protect the eyes of occupants. Hart (J. 
Thoracic., Surg., 1938, 7, 525) carried out a series of 132 operations (extra-pleural 
thoracoplasties) on 59 patients in a field of air sterilized by ultra-violet light and, 
comparing the results with those from 110 synilar operations, found that the mortality 
was reduced by 50 per cent., as a result obelimination of severe infection of the wounds. 
The wounds healed more rapidly; past-operdftvd pain was decreased, and convalescence 
„was more rapis. e noe ó 
‘Fhe valuable applications of fever therapy have fréqugnely “been noted in this 
Journals An ifhportant rec@nt development has been the realigation that better results *e 
are often obtained in certain imfectibns, such as gonorrhcea,eby a combination of fever ` 
therapy, and chemotlferapy (e. sulphonamide drugs) than with either method alone. 
‘In tle’ spheré of short-wave therapy, Bennett at the Mayo Clinic has recently 
qvolved ,an *improved method, offtreating Conditions: associated With peripheral 
vascular spasms His technique consists in the applicatión of four turns ef an 
induction cable in [famcake formation ov€r the lUfmbo-saeral* region, the eoil bling 
spaced by means of Turkish towélling at least one or¢wo inches from thé body surface. 
The current is increased untM tle patient &&periences a sensation of comfertable eat, 
and the session lasts for an hour or more. "fie ‘tobm temperature is kept at between 
80 and 84° F. With this treatmentea marked’ Yasomofor response® is frequently . 
obtained, with a considerable increas@.in the temyfewature of the extremities.” : 
With regard to fhe use*of c8ntrast baths in rheurgatoid ,arthgitis, Woodmansey `. *. 
et ala (Lancet, 1938, 2, 1350) have*shown that*fhe usual methód of employing thesc ° 
baths, by alternating periods of one minute, is not satisfactory. After cageful clinical 
experimentation, they found that the optimal degree of active contraction and,relaxation 
with*ingreased flow of blood isobtained when the hof bath is applied for six minutesand e 
the cold for four. Krusen, at the Mayo Clinic, employs & five-minute exposure to het, 
water and a two-minute exposure to cold, . Ph "ND 
In tite realm of mechanotherapy may be m*entiofed the tilting bed, controlled” ~. 
mechanically,,which alternately paises and lowers the patient's legs, ethus'aiding the * 
eircula&on therefn. This is employed with good effects in certain, tyfes of*cardio-~ zo d 
. | vascular disease. M P Aue. i AM TEE : 
. To these advances«described by Kguse’& might be added many more to show beyond 
e doubt that physioal mefiscine ‘is progressing steadily, and making contributions of 


#éal value to query branch of the science of healing. $ 
t e - » è " e . 
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"THE PENETRATION ‘OF.RAYS THROUGH THE SKIN . 


AND.RADIANT ENERGY FOR THE TREATMENT OF 
i . WOUNDS*. ' 


. LJ . 


. + By SIR" LEONARD HILL, M,B., LL.D., F.R.S. 
Dirgctortof Research at the St. John Clinic and Institute of Physical Medicine. 


ot energy, called photons, wlfigh travel in a vacuum ineftraight lines uniformly 
in all directions at the velocity of light; the intensity of such radiagion received 
by a material is inversely proportional to the square of the digtanc& It is n pegar to 
remember, then, that halving the distance quadruples the ‘intensity, for gxample, of an, 
arc light acting on the skin. When the source is large compared to the distance pf the 
recgiving material, for example a radium plaque, the law does not apply. The shorter, 
the wave-length according to the electro-magnetic theory the greater the energy of 
radiation. The interaction of matter and radiation is an atomic phenomenon. , An 
atom is conceived as a nucleus surrounded by electrons spinning in various orbits and 
bound to it. The,energy of short-waved radiation is transferred to eleetrons which. 
being displaced and being negatively charged, attach themselves to other atoms thus 
forming negatyve“jons, while the atoms, deprived of electrons form positive ions. 
Ionization, so produced, starts chemical reactiens, since, through thermal agitation and 
the force of attraction between oppositllf*tharged, ions, there results th& formation of 
neutral atoms. The tendency of radifigt energy is to transform complex into simpler 
elements or compótinse, Through absorption of a small amount of ragiang @pergy ° 
chemical changes may gesult within the living cell, therelwy setting ffae moregenergy. 
Radiant energy is*transjereed to the cells only by ab$orptjon and interaction of radiation 
with matter. If the cell,is transparent to a particular Svave-length this has no effect 
upon it. The retina of the eye has beer evolv&d as a receptor of tight radiation, of 
extreme delicac*&, being sensisive to a®few quaníf of energy, an inconceivably small 
amount. The realizatiort of the fact that the sense organs have been evolved fo put u$ 
in relation with the environment ehables offe to reject all forms ef witchcraft suchas ° 
telgpathy, polytergism and dowsing. Theme are no fnysterious rays producing effects 
wch arp otitside gcientific law and explarmtion. e œ 
The fact that radiatiu prodacts.4n living cells first ionization, then chgmical 


i i CCORDING te the quantum theory a point source of radiation er§its “ particles "' 


., change, and ffnally alteratton in de living state explains the latent time which precedes 
the effett. , Fôr example, sunbugn *gsults not afethe time but,some hours after exposure 
. of the white skin go the mid-day sun. * Be it notfd thtt ever} ionization of atoms 


resultigg in chemical thange need nofanfluence the stability of the living cell. There 
must be a grtain intensity to produce,an effégt, and weak intensity with® prolonged 
„exposure does not give the effect of stronger intensity with shorter exposure. For the 
cell to be affected there must be penttration and absorptior of the radiation and a certain 
„threshold of intensity. 'Thé very shortest rays of the sun, which come through the 
„atmosphere, are those which prqduce sunburpgbut this is only superficial, because these 
short ultra-violet rays have very lite pow®r of penetrating the skin, and exert their 
effects, thetefore, Only on the living cells wifich lie just beneath the horny-Jayer of the 
-epiderifis.. The. skin protects itself by thickening the, horny sayer. Similatly 
protectton against lightyays which, reaching the cutaneous blood vessels are absorbed 
by the blood, is gained by the brown pigmeftt which forms in the cells of the-epidermis , ^ 
as the result of exposure to the sun.’ The reaction of the livingécells qf the skin te fnjury , 


*À paper read before the Royal Sotiety gf Arts on Wednesday, November 22n@ "1930. t 
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are alike whether produced by a blow, irritagt poison, or irradiation; there results & 
primary aqléve dilatation of the minute blood vessels of the defma folfowed hy a more 
wide-spread flare due to,opening pp of the arteries, accompanied hye cedesna, , the 
classical reactions of inflammation. Reflex effects May be evoked by way ofthe nerves 


andfaffecj deeper parts, and metabolites, such as histamnine-like substances, absorbed . 


from the injured parts may affect thé whole body. Irritatib of the skin, whether 
produced by ultra-violet rays, heat, blistering fluid, flagellation*or other mgans, causes 
more blood and lymph and leucocytes to be brought to the irritated area, and thefe takes 


place absorption, of damaged products followed by processes of repair. The skfn ' 


thereby stimula s the éfimuniztng power of the hody. 


s . . ` X-RAYS AND RADIUM 
Gggmictrays comisg srop the universe, gamma rays from radium, X-rays, ultra- 
eviolet, visibles infra-red rays and ‘‘ ultra-short " waves used in wireff$s form one 
continuous spectrum of electro-magnetic waves, the various regions of which differ only 
in wave-length, the cosmic, gamma and hard X-rays being inconceivably short and the 

rays used in radio many metres long. Cosmic rays have great power of penetration. 
Such as are absorbed by the body may expel electrons from atoms, but there is no 
evidence that they have any appreciable effect. It has been suggested that, by action 
on the reprodfictive cells, cosmic rays may cause mutations to arise.* There is no proef 
of this, but a certain intensity of gamma and hard X-rays can produce changes in the 
chromosomes of ova, whence mutations do arise. Cells in a state bf dfvision are the 
ones most segsitive to these penetrating* rag. q Cancers such as have cells actively 
dividing are affected more than normal tissues. Hence the use of these rays for treat- 
ment of cancers; Sut large doses produce destruttion®of normal {issues such as marrow 
and lymphoid tisgue, leucocytes, and epithelial linings, and death ensues. The latent 
time for Signs of damage produced ip the skin by\X-rays is twoo fiv€days, and by the 
gamma rays of radium two to tree weeks, indicating the time it takes for the secohidary 
changes,in the living tells to appear. e Workers exposed tò X-ray or radio-active sub- 
stances suffer from dermatitis, and gancer may,result, ag it*has, from the accidental 
Igavinge a radon tube in the body. Cancer of the lung occurs in high degree in mjners 
e who extract pitchtblende, the ore from which radium js obtained. "The use of rgdiunefor 
treatment of cancer has fesulted, ip not a few cases, in,the production of imtolerable and 
unrelievable neuralgia. It is claimed that mpdern X-ray methods cando all jhat rad fn 
does, and that dosage can be much better contgolled. Since Be di$covery of radium 
by theeCuries, who made not one penny out of*its gaploit&tion, enormous sums have 


been paid to those who have worked radium*bearinggres ard placed it en the.market ^ 


for curative purpose. gNo®, after gnany* years of @xptrience, many would thoose the : 


knife er X-rays for treatment of cancer. The wọsid woutd, I tltimk,*be little the worge 
off if all theeradium in the country, now buried in deeg holes for security’from bofhbing, 
remained therein. Very big monetdry influencés will cry put against this. i 

e all know how X-rays, when used at first byemen ignorant of its dangers, pro- 
duced burns, difficult to heal, and cancer, *There has been gut on the market apparatus 
for producing very weak radio-active water to be taken *by the moath or injected under 
the skin; radio-active pads for external ufeare also advertised widely. Factory hands 
have died through licking brushes when applying a luminous radium paint to dials of 


watches, ‘Fhe dosage of radium «hen to be safe has to be Me small. The ewdence, 
shows that radium in intensity sufficient t$ produce an effectis dlways Narmfifl to, living 


cells. It is claimed, however, that veryesgnall concentrations*such ag exist in some 

"spa waters have a benéfigial effect, bit there is ro evidence that spas with a higher 

*cóntent give better*curative results than those with a a ene., Radio-active pads on 
W 


the market coritein a little of thescrude mineral org froni Which radium is isolated. This 
t 2 * . 
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.costs a few pence, but the pads are sold for ten guineas, and, if electrically heated, for 
twenty guineas. e An electrically heatedpad which is obtainable from any, store for 
. about thirty shillings will give all the curative effects of the twenty-guinea pad, The 
* credulitf of people about mysterious ray influences is astonishgng, and they ought to be 
protected ftom the rapacity of those who takeeflvantage of their ignorance. One kjnd 
of fraud is punishtd seferely by*the law, and'another let’go scot free. . 


° 5 * œe ULTRA-VIOLET * RAYS 
Ul&a-violettrays, similar in action to that of the shortest rays,of the sun, are afforded 


- bw carbon arcs,and mercury-vapour lfmps. The former can be reinfgrced by the use 
of iron owtungsten in the poles. "These rays sterilize thte air artd the iin surface when 
in sufficient intensity. Owing to their slight penetratiop of,*and absofption in, the 
vepidermis, their effect is limited to the living cells therein and the gapillary*loops of the 
derma just beneath. After a latent period of a few hows ehe*sltin is reddefigemr and 
fluid and ledffbcytes infiltrate the exposed area, and, if the dose is inteħsep blistering ° 
results. The distribution of blood, lymph, and leucocytes to a wound and the sterilizing, 
effect has a very beneficial result; the dose must not be too strong or the healthy* 
granulations will be damaged. By inducing such reactions these rays have the effect 
of causing carbuncles and boils. To effect this result an intense dose is given to the 
inflamed area. Similarly lupus vulgaris is cured by the immunizing power of the blood 
determined to the diseased area by frequent intense doses of ultra-violet rays. The rays 
can also be used asa blistering agent for relieving sciatica and other painful conditions. 
elastoplast barfdagt being applied immediately after irradiation so as to protect the 
blistered skin and prevent irritation. Where are various skin diseases, gcne, eczema, 
alopecia areata, etc., which respond jwell to ultre-viglet ray treatment. One of the 
most remarkable etions of the sh®rt ustra-violet rays is the productibneof vitamin D, 

eè in the skin which is necessaryefor the growth of bones and protection fomericleets. By 
adequate irradiatityn, byfsun or arc lights, and a supply of calcium and phosphorus salts 
in the diet rickets can*be prevented. Light stimulate$ E in birds, mice and 
monkeys, and the introdftction in the Zoo of articial sources of Such at my, suggestion 
has facilitated the keepinf of, tropical hirds, lizardg, monkeys etc. That great pioneer 
Bernhard, of St. Moritz, at the beginning of this century, began to use light aad opep 
air éor trgatment of wounds, and showed inghe Great War how it wag possible to con- e 
serve severely injured limbs which would have been amputated bf other surgeons. He 
use a solutjor ofeiodine to clean the wounds in all their depths and ramifications, and 
then exposed themfto sft and air by day, covering thefn with a layer of gauze by night. 
To, keep flies off, a covering netewas.fised. Losing hardly any lives from tetanus or 
gangrene he secured the healingspf dreadful ‘younds. All that he did at St. Moritz 
- can be dore here by means of dftiftcial sources of rgdiatjor§ bug our surgeons remain 
' indifferent. , ° «7 ° e, . 
ore ten -. INFRA;RED *RAYS e > 
The ghort infra-red andged rays,are of particular value as well as the ultra-violet 
. rays. How far tht red rays penetrate can be seen by putting a glow lamp in the mouth 
in a darkroom in front of amirror, when a faigt red glow will be seen to come through 

* the cheek of a white? put not tlfrough tBat ofga black, man. Irradiation, by bringing 

* blood into a, painful part ang*warming asd relaxing the tissues, lessens jension of 
the nerve endiggs and relieves pain. The pain that may follow extraction of a tooth 

.can beereliewed, for example, by irradiation of the gum. For fibgosttis, rheumatic 
affectiahs Bf jos, lumbago, the -pain ácconfpanving herpes zoster, etc., radiant heat 
is most effective. 5 rs f 

The longer infra-red rays do:not penetrate the epiderpės, bu warm the,gurface ° 
of the skin whence the heat ig confucted., It has been claimed that the penetrating ' 
red andeshort infra-red rays comingefrom luminous Sources heat the "subcutaneous 
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layer even more than the surface, but researches now being carried out by Dr. H. J, 
^ Taylor apd myself show that a very sensitf&e thermogelectric juncijqn introduced as 
a needlesinto the substance of the epidermis is, in fact, heated a little more than a 
similar junction inserted subcutareously beneath the derma. In the ease 8f a-dark 
heat source, the rays of which,are nonpenetrating, the surface is heated notably more 
than thè subcutaneous tissue.e I haye made the discdvery gift dafk sources of heat 
such as steam pipes and stoves, and dull red sources, such as elecéric fires, by weflexly 
causing congestion of the mucous membrane of the air passages of the note and lungs, 

* tend to narrow these.* Bright luminous sources have the opposite effect, the greater, 
comfort of sucif sources felt by many people being thus explainetl. The stuffy feeling 
of warm rooms is du@dargely to the character «f the radiation. The stuffy feeling in 

ecrowded raoms has nothin to do with the chemical quality of the air, neither thg 
r caren ediexide beidg ingreased ngr oxygen diminished sufficiently in such rooms to 
. have the leas physiological effect.” Ventilation by cool air counteracts eme stuffy effect 
of lang infra-red rays., A greenhouse heated by the sun feels stuffy compared with 
the open air, because the sunlight is absorbed by the objects within and turnedginto 
dark heat, and-this is trapped by the glass, while there is no movement of cool air. 
My work has been confirmed by W. R. A. Thomson and’by, Dutch and German 
‘ research workers. It has been shown by the latter that dark heat rays also cause a 
reflex dilatdtion of skin areas other than that irradiated, while bright sources hgve 
the opposite effect. The difference is to be ascribed to the greater warmth of the surface 
of the skin produced by the dark heat soyrces. By acting on the epidermal nerve 
endings this surface warmth producesethe q effects. It is claimed that 1 mm. 
of flesh is penetrated by 0.5 per cent. of the rays from a dark heater, 15 per cent. of 
those,from agcarbon arc, and about 30 per cerft. ef those from a tyngsten arc or the 
sun*. The visible rays, apart from the red, are absorbed by *he blood in the derma , 
and warm thi, the heat Ding circulated over the body. 4 E ° 


“While radiatiog treatmeat of wounds can be carried oft by a mercury-vapour 
lamp tn combination with a ring of incandescent lamps, qne of the best methods of 
applying heat to painfuf parts is be a wax bath at 130? F. The melted wax solidifies 

eat skifi*temperature and form$ a glove on the submerged part of the body, ewhich 
* protects the skin fron over-heating, the eapour of sweat ynder the glove acting As an 
insulator. The part becomes flashed with blood bashed in transuded f*uid and raised 
in temperature. The whole body may beeheated up a degree,or two By ànmersifp in 
the wax bath of the legs up to the knees. Iq ehilblaing, «thing feet, and rheumatic 
pains the wax bath gives great gelief., I call attesfeon to «he fact thatea dark electric 
heater was not long ago put on the marktt, adeestised*very widelye, and «sold for 
ten guineas. The aAdvertisemene claimed that this heater gave gff curative rays of, 
a wave-length which correspondseto rays comitig fron? objects* colder than thé bady. 
The’ claim for the penetrating poyer bf raya fronf thiseheater was based on the fact 
that after half-an-hour's irradiation there wasesome ewdence of heat having passed 
threugh a beef steak. There would, of course, be some conductidn of heat from the e 
warmed surface. Such a source is np'better than an e@rdinary electric bowl heater 
which can be purchased at a store forgsay," fifteen Shillings. , Electric heaters placed 
on silves-plated stands and made of impfessive shape are sold for many guineas for 
treatment purposes, when an ordinary electric fire or gas fire gives jes, as good results. * 
At my suggeStien'an infra-red sOurce, of an effective and economical paetern,has been 


made to run on gas. There is a disc made of a radiating material which gíwes'off.a e st 


* , fair percentage of short infra-rays -beatéd to incandescence by a bunsen flame; the 
. Jays*are concentrgted bea concave metal reflector. The rays from such a source can 
eee kept en as long as the patient likes, the intelisity,gof ‘course, being such as .not to 
4 e e. e e. e. 
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` burn him. For inflammatory condjtions such prolonged irgadiation is of great value. 


: oe ULTRA-SHORT WAVES ` ME. ree fais 
Beyond the infra-ted rays are these long wave-lengths which are used inewireless. 
The invettioneos the short-wave vacuum tube oscillator has alowed us to study what 
are called ‘*ultra-short’’ waves, buit is not p®sible as yet to generate any intensyty 
of wave-lengths less then one meter. The * ultga-shogt wave ” instrument giving a 
wave-length of six metrés puts the living tissues placed in'the field between condenser 
plates into electrical streSs, the electrons of atoms being driven first one way and then 
the othet, . This results in heating of,the tissues. Artificial fever can be produced e 
“by*putting the whole body, with the exclusion of the heag, in thg field; fhe temperature 
can be raised even to 105-106° F. in at hour or so. Great caresRas to beetaken of the 
tient. Gonoccocal infection is thus destroyed, while gefferal* paralysis ofthe insane 
can be treated successfully by this method in place of the inductio of malarial faer. 
Local heatingagan be produced by placing the electrodes (not touching) om ejther side, e 
e.g., of the face, and the temperature of the meuth and gose raised thereby to , 
1o1-jo2° F. in some 20 minutes. Similarly, the rectum, and the urine in the bladder, e 
may be heated by placing the electrodes on either side of the hips. ‘Phis shows how 
the heating effect penetrates through the body in contrast to other sources of radiant 
heat, including diathermic ones with longer wave-lengths such as 300-400 metres, 
which penetrate only a little distance and heat deeper parts, if at all, merel? by conduc- 
tion. The “ ultra-short wave machine affords a new and most valuable method of 
treating all kinds $f inflammation, for example, sinusitis, tonsillitis, appendicitis, 
pneumonia and pleural infection, carbuncles, and inflamed wounds, etc. "There is no 
evidence of any specific effect as has bed Claimed, apart from that of heaf. Dr. H. J. 
Taylor and I have shown that infusa@ria® the living heart, ciliated cells aadenusclesnerve 
preparations of the frog when, put in the '* ultra-short " wave field syffen noechange 
° so long as they age kep& cold. When allowed to he heatéfl by the fief they become 
affected just as they are pyesa rising temperature brofight about by any ordinary means 
of heating. Claims are pade that an apparatu giving an “ uftra-short ™ fięld, too 
weak to have any heatingeeffect, exerts a*beneficial effect on patients. The tower of 
suggestion must*be taken into' account. * Almost an new form of treatmen? will eelieve, 
asthnmitics for a time. Thé psychological efféct of suggestion is the man stock-in-trade ¢ 
of qGack remedies. — ** e x » . . 


ULTRA-VIOLBT IRRADIATION IN SKIN DISEASES 


`- By AUSTIN FERNIS£; *L.R.C.P. ,L,R. G.S., L.D.S., D.P.H. 
. f Cast (Concdutigd from pagë 265, ante), e 4 
: Seborrhoea ° ee ° : . 


° *e e. 

Nafelschmiat states that.he has treated a number of cases of seborfhoea-not 
accompanied? by alopecia—and found,that one'or'two mild irradiations cleared the 
. condition fp permanently. O'Donevan mentions the severe forms in which the whole 

scalp is affected ; he recommegds X-ray epilatibg as a primary measure for these,*before 
the actinic radiation. K is advisable to give the scalp a spirit shampoo before irradiation. 
Long hair will require thoroug}’ combing diring irradiation to ensure exposure of the 
scalp. Sulphür ointment may be applied hetween exposures. Seborrhoeie dermatitis 
and ingitrated batches may reqüüire more severe remctions—secoitd eto* tlfird degree 
erythema—df plaques ar& asgociated witif the papular dermatitis. * 
Herpes s b eto . . . 

This disease in its various forms responds well to ultra-vigiet irradiation.  Reefief ig , 
afforded not only from the sevgrity ôf the eruptiort but from the accompanying pain 

? 7 E èi ! 
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In fact, if seen early enough, little or no pain is experienced after the first treatment. 
f Vigorous local irradiation (second degree erythema dgses) nes only stop the 
immediate discomfort but prevent scarring. After each irradiation collodion may be 
employed with advantage as a dressing. CAG) CNEL, eg 
e Post-herpetic neuralgia is not a Usual sequef in cases treated by actinotherapy. 
This patnful condition has beea successfully treated b$ lumipgus he&t irradiation ith 
the Sollux lamp. x . . . ` 
Technique. If the blebs are very irritable, the Sollux lamp should be used with a 
- red filter, for its drying effect, before applying ultra-violet rays. The time of applica- , 
tion is 15 to 30 fhinutes, at 20 inches distance. The mercury-vapeur lafnp is,employed 
fof local irradiation 8& the lesion, a heavy seg8nd degree erythema being obtained. 
Treatment és repeated daily*until vesicles disappear. The Kromayer lamp in contact 
,  May,be,used to pratlyce second to third degree erythema, on all vesicles. Treatment 
e is repéated at 1 to 2 days’ fhtervaluntil irritation disappears. e» , 


» Pernio ( Chilblains ) ° e 
The cure of This disease by ultra-violet irradiation is rapid and usually lasting, at 
least for the particular season, and if signs of recurrence showethemselves the next 
winter another short course of light can be given. The worse the condition, the more 
striking are the results. There is usually an underlying systemic tondition, for which 
general actinotherapy combined with calcium lactate 1s valuable (orewith thyroid gland 
and iodine in the fat phlegmatic type of female patient). Under *ocaf irradiation the 
irritation is gapidly soothed and the firfgerg aş toes resume their normal appearance. 

The severe itching subsides at jhe first or second irradiation. Results are lasting. 

. Techniqwe.* The mercury-vapour or the Kromayer lampeais used for local 
irradiatton ef the lesion. A second degree erythema is obtaified. On subsidence of 
this, thé treatment is repeat€d. Three to six treatments are usgally stfficient. General 
body baths and concomitant @lcium therapy may also be u8edeas indicated. e 

*. 


e ° . . e " 
Urticaria’ $ e è d ‘ 
d e Ths disease is probably associated with a decrease in the blood calcium. e Mild 
e applications of &ctinic rays usually sufficegto relieve the intense itching and to clear up 
th® condition. = s à E TUM . 

Technique. General light baths with the mercury-vapour lamp are giver@ to 
produce a first degree erythema reaction (or segond, degree Ig&a%ly om the aifeeted area), 
combfned with first degree general exposure. "Treg&qent fs sepeated every second day, 
six to eight times in all. Calcium given in the formpof the double salt, calciuni sodium- 


lactate, together withethe *iltga-viglet irfadiation i#adVisable. d 
. E ° .. ° . 
e . . . 
Dermatitis V enenata . 9^ na ^ x 
Š This condition responds satisfáctorily to ultga-violet jrradiation. Aftêr one or two 


dosgs the stinging is dispelled and spreading is usually prevented. Wreatmeht is given 

every Sther day, using the air-cooled lamp, a second degwe erythema being produced. 

Other examples of this condition responel welt to ultrasviolet lighe. . . 
e . 


INFECTIVE INFLAMMATORY. LESIONS OF THE CORIUM 


Eurunculosis œ " : a é NIORT l . 

; Boils, carbuncles, whitlows, septic gorns, cuts, and pfodgmia in children*seldota 
* . fail to respond to praperly-administgred “ultra-violet light applications. The local 
. action ôn the lesioa is ba@tericidal as regards surfagé organisms. There is an increased 
piece supply-tg the part, with an augmentation of lymphocytes: and phagocytes. With 


ae . $ 
d i 281 : 


so 


e à e , L] M i : 
e. Diabet, 19% ° THE BRITISH “JOURNAL 
" E * - 
~ regard to the type of lamp to be used, some workers prefer the tungsten arc, others 
the mercury-vapqur lamp. Heavy doses*of the rays cause healing at a very much 
. more rapid rate than by any other known method. If the case is seen early§ «ane third 
* degree esythema treatment will usually abort the pathologigal process. ]f pus has 
formed, thè focus should be incis€@d and eva@uated, following this with erythepa 
reaction. The result issspeedy *esolution, and relief of pain takes place within a few 
houfs, with practical ceSsation within two days. Also irradiation of the surrounding 
skin destroys any staplfylococci which have foufid lodgment in adjacent follicles. 
Technique. Using the Kromayerlamp, an area 3 to 4 inches in diameter with the. 
“lesion in the centre should be irradiated to produce a heavy third degree erythema. 
The surrouhding skin should not*pe covered. ‘Treatmentgenay be repeated in 
2 to 3 days if necessary. General irradiation with ethe» mercury-vapour lamp, 
and other measures to increase lowered general resistance should pe employed. „ghe 
Sollux lamp should be used after incision, employfhg locdlizer and red filter fdr deep 
penetration. Ffteen to thirty minutes’ irradiation of the lesion is given t5 alleviate 
pain and effect thorough drainage. This is followed by mild irradiation locally with $ 
the mercury-vapour lamp to accelerate healing. Vaccines are indicatedsin many cases, 
and undoubtedly act better when used in conjunction with ultra-violet light. 


e 
Erysipelas 
Having de&lt With this subject in great detail elsewhere it will only be briefly 
referred to here. The effects of actinoggapy in this disease are specifig A critical 
fall in temperature sets in within 24 tq 48 hours, and the condition clears up quickly. 
Relapses are rare,aand clear up equally seadily on subsequent irradiati&n» s 
.* Technique. Any greasyeointment is removed. Using the Kromayer lapp at 2 
inches distance, the whee of the affected area, inclpding 1% inches of healthy *skin at 
the margins, is irradiatetl to produce a heavy third degref reaction. Only the eyaballs 
need protection in head eases. The Kromayerelamp is undouPtedly best fos small 
areas. For lagger areas, the mercury-vapour lgmp should be used, covéring the 
healthy skin almost to theemargins of the area. One treatment usually suffices, «unless 
parteof the area has been, under-irradiated. {he area should be left uncovered after the e 
irradiation. e al i a ud * 
~~ 9 o g H 
yi e. ° e. i e. .. oè * ns: 


Lupus Erythematosus .° 90, 


s e . ee » 
This copdition responds well € ultfa-violge irradiation, although at the outset it- 
." . must be mentioned that, mcd pas een*many cont@dict®ry opfhions on the value of 
. actinotherapys Finseħ, who first sete light in thestreatment of this disease, cured 14 
cases out ofs44 treated with the Finsen. lamp, 'and,improved 15. Sequeird considers 
that the ‘4 Finsen, light treasment iseof value in a small proportion of the chronic 
e cases, but undoubtedly may increas% the area pf eruption in the more acute type.’ *For 
T this reason ultra-violet itradtation should never be employed where dissemination is 
„occurring. Local tréatment may be given, With the tungsten arc or the Kromayer 
lamp. * With.the former the commerfaing dd&e is two minutes at eight inches, gradually 
increasing Up te efght or ten minytes; the ttéatment is given twice weekly 4nd reduced 
. . 40 oncéveekl¥ as soon ag definite responge is noted. , "With the latter lemp compressiog 
'. *. ig usedsthe commencing dose being five minutes. General treatment of the whole body 
i by the mercury-vapour lamp is of great vaie, Qut not more than a dozen.treatmenis . 
should be given without the usual, month's interval. Rea@very is gradual 4if this . 
disease, and the treatment mustgbe continued for many weeks or months. .  * ` 4 
e * 
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SKIN DISEASES ACCOMPANIED BY IRREGULARITIES OF SENSATION: 


Pruritus *, = . . ee . o 


The first thing to be done here is to discover any ascertainable cause, as the condi- » 
tion can be a symptom®of a largé nugnber of different disorders. Prifritys occurs in 
uftrine, disease, pregnancy, hepatic cifrposis, jaundige, chronic dyspepsia, diabetes, 
certain blood conditions, and*nervous diseases. Pediculi,e fireadworms and saabies 
should be searched for, and the urine examined for albumin, sugar, Bile and hyper- 
acidity. In pruritus yulvæ, vaginitis should be sought for, and in eprutitus,ani, one 
should look fog hemorrhoids, fissure and sinufes. If no definite cauge cah “be found, 
ultra-violet irradiatiopewill give a good deal of rglief from the int&nse itching. In fact, 
actinotheraffy offers to'the dermatologist one of the most valuable adjuvants in treating 

° these conditions. , It allays the hyperzesthesia and the irritation, and has a definite 
cuM®is’e iflfluence." XIoreovyer, it ig incapable of producing any harmful effects. As in 
* many skia dfseases, benefit is obtained if general irradiation be added t@the local treas- 
- mertt. With general tseatment the dose varies according to the patient's general condi- 
* tion. Concomitant therapy must always be adopted for the underlying causes (celitis, 
infection, leucorrhcea, etc.). The relief afforded by the irradiation is due to the analgesic 
effect of the rays on the inter-epithelial nerve fibrils, and also to a powerful bactericidal 
action. — Ultra-violet irradiation is less dangerous than X-rays in the treatment of 
pruritus ani, but pruritus vulve, if there is any associated vaginitis, should be treated 
by diathermy. š 

Technique. The patient should be carefully prepared by cl@anging the parts of 
crusts, remeving hair, etc. The patierft shgujd be warned that the resulting erythema 
may be severe, and advised ta rest in bed for several days. The Kromayer lamp is 

» applied in c&nfact, or at a few inches distartce, fd a third degue erythema dose is 
givén.* The ywervals usually employed are 4, 3, 3; 4:*7; tach 7 days; six to twelve, 


treatmtnts are usually su cient fgr permanent relief. .* i 
. e. © e. 
etos NEW GROWTHS * ? 
eCicatwoial Contractions and Sears” E Er es P 
o> dx Ultra-viol& irrgdiation gives good results in the treatmegt of simple hypertrephic 
scars. The scars in fupus patiants have improved when a Kromayer lamp fitted with 
a blue ‘‘ Uviol ” filter has bgen used. é * . œ .- 
e e. . ‘or e. * e. ? 
Keloid Scars B EC EM ? e 


This condition, wil undoubtedly réspong® «o uftra-violet light treatment.” 
Authorities vary in their nfethofis of treatment, Kromayer advised strong doses of, 
half;an-hour with the blue '' Wviol”’ filter? Qther workets employ uljra-violet 
irradiation conjointly with radium, or-&-rays.. The foc&lized tungsten arg, in a dosage 
of 2 to 6 minutes, used twice weekly has given good resuéts. The usual proçedure with 
the Kxomayer lamp is to employ the blue filter af stated, applying firm compression, 
fourth degree erythema, repeated afterelougbing has occtirreti. . . 

P X d $ . . . 

Pigmented Naevi "d . E CH 
* Blister doges (fourth degsee erythema) sofnetimes cause -thebe blengjshes to 
‘disappear. The skin around thewffected part should be protected bysadhesive plaster, 
and the Kromayer lamp with compressiwų used. Sometimes®ne dose is sufficient, htt 
generglly two or threé are required. * The second exposure should not be repeated until 

i athe reactjon from*the first has settled downy. . NES: . P 
'. e NT T 
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. Port-Wine Stain 
For this condition the Kromafer lamp with a compressor is used, the exposure 
lasting from five*to twemty minutes. lf'the lesion is small it may be treaséd at ote 
, Sitting. If large, the external portions are first treated and then the area is &fadually 
lessened by, su ceeding treatments. e About a forthight shoffld be allowed to elapse 
before any area is again irradiated. The corfüition is very difficult to treat., Mahy 
otheg forms of tredtmen®kave been used, such as earbortdipxide snow, radium, X-rays - 
and tleetrolysts. Heromgyer reported good results from the use of his lamp with the 
blue filter untlerecompression. In 1932 he wrote that “ he had,treated 1,500 patients 
.with raditim, and many thousands with X-rays, and had had very few and very mild 
deleterioug effects." He never gave X-rays more than tleree times in one year. There 
is, however, no fear whatever of doing harm with light irrgdiatfon. . ‘ 
Ulcers s do ee e fa 
^ Whether ap ulcer is due primarily to a certain “organism or to trauma, gecondary e 
infection with the usual pyogenic germs is always present. This septic materiakhas , 
to be removed before any healing can take place. In most chronic ulcers defective « 
circulation and consequent poor nutrition are to be found in the surrotmnding tissues. 
Furthermore, the missing epithelial surface of the ulcer must be regenerated. . 
Ulcers respond *well to ultra-violet irradiation, the rays producing a direct 
bactericidal action op the surface organisms, relief of pain, stimulation ®f the local 
cirtulation, growth of healthy scar tissue, and increase of the calcium content of the 
blood. The cyanosed appearance frequently associated with varicose ulcer turns, after 
irradiation, to a much healthier tint. . 
Technique. Two stages in the treatment willebe described : 
Stage 1. Herg there must be desfraction of infection, stimulatioft of tissue, and . 
restoration of local nutrifian. The ulcer is cleansed with hydrogen peroajde: Tff the 
Sollux lamp, with localizgr, is applied for 15 to 20 minutes at a short distance, f&llowed 
by the Kromayer lamp at a'short distance, the dosage bding suited to the condition of 
the lesion. A moderately septic ulcer may require go times, and a Very, septic ulcer with 
sloughing edges to possibly 100 times, the*erythemg dose. The treatment is tepeated 
2 to 3 times, at 2 to 3 day, intéfvals, until a healthy coadition is established and newe 
granyfations appear. : . i A d ° 
Stage*2. Mild stimulation of new granulating issue in ‘a°clean wound unfil 
regemeration is eomplete. Mild ifradiation ds now giyen, e.g., the Kromayer lamp 
witlf blue &ltér (or the meeyry-vapoji, lamp at 40 inches) in sub-erythema doses to the 
ulcer surface ang surroundigg*skin, e, Tbe Sollux lamp with localizer is used to protnote 
mild hyperzemig in the affeated are&; this és*givép*before the ultra-violet irradiation to 
promote locak circulation and asistethe actinit reagion., "Preawnent is repeated at 
'2 to 3 day intervals?untit regereratiom.is complete. (If the rate of healing slackers, a 
slight inerease ‘of*dosage is infjcated. ‘The mescury-vapour lamp is used for gerferal 
light baths t@*supplement the local ligit treatnfen?; this is essential in tuberculous 
ulcers. Sub- to first-degree erythema doses are usually indicated; excessive stimyla- 
* tion must be avoided if there aye any signs of thrambo-phigbitis. E 


Indolent Wounds °. : 2 ji e è . 
` Ultfa-violet irradiation is a powerful factor in the healing of wounds. The direct 


bactericidal ‘action ‘of short-waved, rays, conbined with the leucocytosis which they 
produce; quickly pyercomes infection, and brings thedesion to a conditibn in whith thes 
stimulus® of milder irradiatibn promotes st eng free proliferation of new tissue. 
Wounds treated in this way heal rapidly with excellent cosmetic results, leaving. gars * 
of smooth, fine texture, usually level with the skin. .* . : 

. e * 
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Technique. The wound is first cleansed with hydrogen peroxide, alcdhol, or etlier.- 
Any flaps are detached.” If inflammation,is preS$ent luminous heat rays, using the 
localizerteare employed to produce deep hypetamia ardund the lgsioff.° The Kromdyer 
lamp ig then used at close distance, giving a third degree erythema dose on’ the surface 
to produce increased fidw of serum, extrusion of pus, dead tissue, etc." The woünd is 
cévered after the treatment. For deep byinctured wounds, irradiatien is given through 
an applicator dipping into flubrescent dye. This powerful doée must only be repeated 
if infection persists after 2 to 3 days. As soon as the wourtl is tlean dnd new 
granulation tissue appears, mild irradiation (mercury-vapour lamp at 40 inches or the 
Kromayer lamp, with blue filter) is given. First degree erythema is produced with 
local doses, daily or gyery second day. s ° ee 
Generaf light baths wjth the mercury-vapour lamp should be given. Aseptic 
* operation Wounds may also be treated by giving mild irradiations.with the Kromayer 
lambeüsifg the btue fiter, or the mercury-vapour lamp at 40 inches distance; first 
* degree emytifema doses are given daily, when dressings are changed. ® ° 


- Tuberculous Skin Lesions b 
I have defit at length with these conditions in the medical journals, so they will 
omy be briefly dealt with here. In treating lupus vulgaris the best results are obtained 
by treating the disease as a local manifestation of a general tuberculous infection ; both 
local and g€neral actinotherapy are indicated. At the London Hespital this procedure 
has increased the percentage of cures from 60 to go, and O'Donovag stated that ‘‘ early 
lupus is always curable.” The granular tissue surrounding the nodules is dissolved by 
repeated irradiation until the nodules Ife in negv,scar tissue and are resorbed under the 
action'of light. Treatment may have to be Carried out for many months, and patients 
. should be exensined after six months, to guard Sigsinst relapse. 


"Technsqu, The Krgmayer lamp is used ‘with the ská lens (or window), withe, 


firm cémpression ; fourth degree grythema is given to each y ed une # inch zone of 
surmounding skin. The rea@fion is alleviated by cold borac% compresses; treatment 
is gepeated on cpmflete subsidences For lesions in the ntouth, throat and nose the 
same prbcedure is employed, with suitable applicators. . B8th the inynediate reactions 
e and the final results are greatly improved Jf local hyper&mia,is produced in the diseased 
e tissues before pplication of the Kromaygr lamp. , The Sollux lamp with localizar will 
give valuable help fn"this regard. er eae š 
If the lesions are heavil fibrosed, througlt previous maltseasment, softening 
measures (e.g., salicylic acid and creosote plastey, electragfeSiccation, Jummous heat, 
etc.) may be necessary before the erythema reattiog» an Be pbtained. Some authorities 
advise X-rays for this purpose; óthefg. Tegdrd thems likely to cause mglignant disease 
later. For generaletredtmgnt the metcury-vapour lamp is used (combined with the 
Solkix lamp), giving first degree epythema, repeated onsubsidewce? It is interesting to" 
note that dupus patients may require exposures 50 per cent. greater than norma. 
In tuberculosis verrucosa god fesults ate ‘obtained from a combitf&tion of local 


and general actinotherapy. For general treatment, irradiation on tonic lints is given, , 


precatitions being taken if the condition is associated aith pulmonary tuberculosis. 

Using this lamp a secand degree erytgemascan be given to cower the entire diseased 

area. If the Kromayer lamp is used, blue windgw should be employed, a third 

degree erythema dose being given (i.e. $ minütes contact) to any densely infiltrated 
. lesions. Om subsidence of erythema, treatment sficuld be repeated. ° , 9e 


B Y a e 4 : ee -e . . 
Erythenm Induratum ( Bazin's) . t% . 


j Ihe results repoftejl refer, to cages off the tuberculous type of erythema induratum 

d (Bazin), which dtcurs in young women, usuallt on «he leg, E. L. Oliver reported 
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-five cases, aM successfully treated. 
Technique. The Kromayer lamp is most satisfactory ; it is applied with firm com- 
préssion to the ifhiduratedeareas,' a fourth degree erythema dose being givena* Two-or 
* ihree'areag are treated at each session. One applicatian to each area is usually “effective. 
Conclusion * ° .? i 
From the above it will be seen that a great many sltin lesions can be beneficiafly 
treat@d by megns of ultf-violet irradiation. Thè effects of this irradiation on skin 
diseases are many and varied, and, according to the particular condition present, are 
brought fito play by the advice of the actinotherapeutist. Many of hese effects have been 
‘previously mentioned, but stress should be laid on'tüe great value of general treatment 
along witlf te special form of local treatment adopted. “It is tbe hoped that greater 


use will be made of this mode of treatmeht by practitioners and specialists in the future, 


ELECTRO;MEDICAL APPARATUS: ITS CHARACTER, 
OPERATION AND CARE; . 
PART Il. No. 12 (continued) - 


By Le G. H. Sansrrgtp, D.Sc., M.LE.E., A.Inst.P. BE 
Chief Engineer, Research Department, Woolwich. è 
* Hon. Consulting Radiological Engineer to University College Hospital. 


. œ X-RAY TRANSFORMERS 
HE high voltage necessary for enesgiging'an X-ray tube is in most cages provided 
] with the help of a transformer,,, In early X*tay work induction coils were used, 
but these eve long since Been "superseded. Some of the ficheers in,the 
.*radiological field used stat? elettricity to energize their tubeg This waeyobtainéd from 
some form of frittionalf device such as the Wireshurst machine. It is ifterest- 
ing to rfote that one of thé latest extra-high voltage E ee built in América 
employs a form of frictiofial* generator incorporating a moving belt which deliyers 
electric charges te a large electrpde, thug building wp its poterftial to a high value. ~ 
Itehas been pointed out earlier that the main differefices between the inductt@n coile 
and the transformer arg 4n jhe magnetic come and in the method of Electric supply. 
The core of thescoil is ‘‘ open ’’ whe that of the transformer is *' closed,” i.e., affording 
a cqafiplete irpncirtuit for the maghetic field. A coil,js supplied from direct current 
and relies‘ipon an fhterrutpier to predece current changes in the primary winding and 
consequent field changes which indfiee electro-mptive fprces in the secondary e 
Thestransfərmer is supþtied wih altetnating, Current. The alternating current in 
„the primary winding produces in thè cose a magnesic field"(or flux) which cuts the 
secqndáry winding, genérating*in it afe,E.M.F. progartional to the number of turhs. 
For i tay pis oss the vekagé of the mains has to be transformed up, and tltere- 
fore the number of secondary tyrns haso be greater than the number of primary turns. 
° The design of Å transformer is « very specialized T oe a discussion of winding 
impedances,. voltage drops, yeltage and current-phase differences, magnetic fielt dis- 
ttibution, eic., would figt be appfopriate Mere. e . SX 
* ." The general equation for thẹ root mean sfjuare (R.M.S.) value of induced, E.M.F. 
t in volts assuming aesine wave form is ee ` 
e á . * "2T f n e e , é 
e e .* = —= rr Xe¢ X M X 10—8 * M 


e. . d P4 a " A2 e 


. " e 
= total magnetic flux, lines, through thg'core è 
= number of turns in the wipding uhider consideratief ° . "- 
f£ = wave frequency, cydes per second. ‘ 
e ee? 
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The chief problem confronting the designereof the X-ray andok is one of 


ipsulatign. The continuous power output*of the X-ray transformgruis small (insțan- 
taneous Sutputs are correspondingly large), and it is a conStamt aim of the designer 
to keep dimensions to & minimum but, opposing this aim, is the need fo» adequate 
insulation clearances to jake care of fhe very high voltages involved. The insulation 
problem is simplified by imrfersing the transformer in oil which kas high insulating 
strength. The iron core (generally constructed from thin lafninations), is gerferdlly at 
earth potential and the insulation hs to be such that there i$ no electrigal breakdown 
from the high voltagewindings to the core, the,enclosing tank, or the primary*winding. 
Since the prinfary winding is practicaHy at earth potential it can, be weund close t@ thé 
. * . . 
core, wheregs the secegdary high-voltage windjeg has to be separated from the core and 


e primary by” insulation as sleown in Fig. 179a. 


* 


. . e 

"vut Ffe. 179a,* is shewp an agangement in which the insulation comprises a thick 
cylinder ef solid material, A, upon which the secondary winding is a#sembled. Wi 
thi? arrangement, coile into which the winding is sub-divided must be separated from 
one another because of the potential difference which exists between them. One part 


à ead go high 
ed tennis 


(b) E. ss / 





2 e - y © 
Tig. 179.—Diagraim of X-ray irqnsformer shewing upper half of windings and nsulation in Section. 
The transformer tank is not shown. (a) The mid-paanty M, of the sgeondarf winding ifearthed, and 
the nds are at high potential. (b) Diagram of Myvayymgnsforingr showing upger half of windings 
and insulation in section. One end of the secofidery winging is» earth potential and the other at 
high potential. The tynsf@rmgr tank is “fot shown. e a Sec n 


of the secondary high-voltage winding is generally eagthed. In the*cáse of fig. 179a, 
the centre point M would be eafthéd, while tite right-hand and left-h#nd extremities 
wguld be at high potential. Those two ends of the winding woulel be taken out of the 
tank*in which the transfornfer was oil-itnmersed by way,of suitable insulating bushings 
carrying terminals. ' * . e. ` e mae e 

* 


Arrother form of secondary winding'is shos?n in &ig. 179b. In this case one end 
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of the Ssegogdary, winding is earthed, antl therefore only a thin Myer of insulation is ' 
. necessary to separate it from theprimayy winding. The seqondary, witidjng*@omprises 


a numlr of layers of wire of Mars od increasing dikmeger and decreasirtg Tenth. 
As the number of turns increases, the lagers get farther and farther-from the core, and 


> so, as there aresthin fyer$ df pape} bétween {ayers of winding, the total insulation 
. ; Q9 t7 ; E 


"grows ds tlie voltage grows. e 
` . e . 
' 0€ * - 


J " ; SYN E^ zx 


e ^5. 4 


p 


December, 1939. THE BRITISH JOURNAL 


* Fig. 180 “hows the 
intgrior of an ,Xx-ray 
transformer. aci 
manufactwerer gas his 
own’ desigit, but the 
aim is always to ero- e 
duce® a Nransfqrmer „as m 
small, réliablgs efficient * 
and safe .as possible. 
‘The ends of the high, 
voltage wifidtng of the 
X-ray transformer 
Rave to be connected to 
the X-ray tuhe and, 
Whereas in early 
apparatus the con- 
necti$ns were bare and 
dangerous, in modern 
plant the connecting 
leads are covered with 
instlation and the 
covering is oyerlgid 
with earthed metal; 
also the X-ray tube 
itself is sheathed in earthed metal sq that no high-voltatve point is accessjble to cause 
accidental human €@htacé. 
e There are many special forms of both magnetic core@and windity devida for 
reduction of transfarmer §limensions. An interestifg exemple is given in Fig. 8, 
© e 


RO 
ee 

Fig.  18o0.—In- 
terior of X-ray 
transformer show- 
ng a _ vertical 
stack of coils 
assembled on the 
middle leg of the 
1rone core. The 
tank Bid 1s assem- e 
bled ap theqggwe , 
and, carries the in- 
sulating bushing 
for conveying’ the 
high voltage out 
of the tank in 
which the core 
and windings are 
oil-iinersed. 
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fransfarmer Ne jJ 7 fier LU Fig. 181, — Section al 
pre * diagram. showiüfgSinter- è. 


nal Arrangement of + 









e. . (c oO 
dees 77 iy è ulips Centralix 
. ee = ae, ES e T 
- EARS NN ube is i the centri 
Xray : ‘ SS KS ASS AY horizontal space,» ard 
` fube . ° ina. transformer su- 


. gendi "it. 


which shows a settion of the BhiliBs © e Centralex n transformer and tube e«ssemBly. 
The transfornfér core entirely enclose8, the winding$ and a central cylindrical space 
encloses a teny X-ray tube. A suiable hole permits the emérgence of the X-rays. 
"The enclosure of the windingseprevents any external electric field and effects a shock= 
proof design; moreover, the ‘windings aré desggned for the elimination of corona.* ' 
` There is nó waste of space so that dimensions? and weight are at a minimum. , 
° e. ee ; v 


20 8 e. 7 RECTIFICATION ,* UB EMEN 
e An X. -ray tube béhdwes Ifke a valve when, Vs anode targets maintained e a low E 
eae It permits current to pass one Way ply. This st is, however, Jot |. 


— e : * 
*A hluish, brush-like electric disclfarge accompahying intense feld céncentration, ap oF E G 
. E n e . E : & . 
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His ‘connected direct to the tuRe as 
shown in Fig. 182. Ine larger 
apparatus, . however, the rectifier 
is connected betweef the X-ray 
transformer anf the {ibe sigce it 


wg cannot be emsured ‘tif the target, 
M I £ 


hough having a genetal mpera- 
turvey)ricle is lowe aye notl have, 
somewherg er other, a lot spot 
capable of releasing electrons 
which could be shot over to the 
filament wheff the polarity is 
faveurable. Such current flow in 
the direction opposite 1o normal 
would soon* cause damage to the 
filament which is not designed to 
withstand bombardment, and con- 
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perfect, as we shall see in,the following lines. Thg electrons from the heted filament ' 
ate shot over to the target, when the latter 4 at positive potential xyitb respect to the 
former, bytt, when the polarity is reversed, the electrons from the filament are not ‘drawn 
over to the target and so current flpw is arrested. 

In some X-ray plangs, particular&y, those of small power, ihe X-ray arandionnes 


Fig. 182.—Diagrammalic wepresentation. of Xgay 
transformer connected direct to, an X-ray tabe (i.e., 
withoyt rectifier). e o 


“sequently such bombardment must be Rice. A rectifier or a eainiie system 


incorporating one or more reqtifving units 


Meohtunical Rectification 


xcept’ inet few case of experimental plant, mechanital rectifiers are not used *, 


s dhéretore necessary. 
* > 


to- day, but a few words will he devoted to describing their fuigction and characteristics. 
` The*mechanical recgfier is irefact a ‘high-voltage switch, connected in the X-r&y tube 
A cirouit'and rotated in synchronism with the alternating currght supply.» 
i Many forms of methanical rdetifiers were used. ,.Two examptes are shown in 


rne. f85 and; in (a) is shown ‘a cross-arm rectifier with an insulating horizonta shaft 


X-ray transformer, , 


Jhe alternations of the current through the, X-ray transformgr.9 
G 


$ cal rectifier. 





I * | of Xray 

. transformer 
Pig 183 (a) Diagram @fea Cvoss-arm Mur. Theqrfosear shaft rotates synchronously with 
(b) Diagram of a disc- type mechani- 
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y ` revolved ‘pp the central motor. jhe four cross-arins permit the X-ray tube to be 
copnected to the X-ray transfopmer twice*during every revolution. When jhe cross- 
, arms are in the position Shown, current flows as indicated by the arrows by Nay of the 
* first and third arms (counting from left). During the next half cycle, when thé current 
-is flowing the opposite way'in the ttansformes,*the position tof the cross-arms is such 
that the second arfd forth are fonnected to the X-ray- «tube and therefo-e the current 
will flow still the same way through the X-ray tube. Thè speed of revolution of the 
shaft is 1,508 ReP.M. and corresponds to a frequency of 50 cycles per second of the 
.cugrent in the transformen: ° 


The dist-type of mechanical rectifier is seen ‘in Fig. 183i» ' In thig case metal 
gegments mounted on an insulating disc form the connecting finks betweeg the X-ray, 
transformer and the X-ray tube. : d. 7 55 e nu 


* jn both tlfese rectifiers the electric current flows by way of sparks a$ the moving * 


electrodes pass the stationary ones. In some designs metal corftact-brushes were fised, * 
but these brushes wore out very quickly. The air gaps employed inthe non-contact ° 
type rectifiers used to be kept as small as possible so as to reduce to a minimum „the 
- loss of voltage caused by the sparks jumping across the gaps. 


wave of current to pass, the proportion depending 
upon the design of the device. The elimirfation of 
the lower voltage parts of the wave is ndt generally, 
- a disadvantage in X-ray work, Si the low ° 
, Voltages excite MY feebly penetrating radiation. . 
**This principle is in view, in the design of certain . * : 
X-ray gubes whiclf tran nfit current only during? 5¢ z 
the time when the voltage wave has a high value ° ° " 
This ensures that the curent is passing" at high, _ oe : 


voltage and therefore maxirhal penetrati n is . JN A 
secured. E R : o TM 
e . o e e 
C 
. 


Fig. 184 shgwg simple diagrgms indwating °- 
theoretical, cenditiogs of gurrent flow when ‘rectifi- øo e 


Mechanical rectifitrs permit only a part of the / 








cation 1s taking place. Thé practical conditions are . 
.considerably different, howeyer, but the princigles œ 
M of the ‘phenomenon are well ihdieated by «he e 
"o diagrams. e qe oc et 


* 
. uM . E: Tig. 184.—Diagraim showing .— 
With seoa rectifiers 4t was npt in genéral e 


a) Alternating current wave. + 

possible to,apply g voltage greater (han that of * n Halwa. rectification, as 

* the transformer to the X-ray tube? With valve- ° by valves (alternate ‘half 

. type rectifiers one is able to eftakg use of g number waves suppressed). ` 

. * Qf voltage-multiplying* circuits .so that vopidiges (c) Whole-wave rectification, as 
greatly ‘above. that supplied by thee transformer by valves. 7 

may be gvailable für working thevube, °° (d) Chopped wholempave rectifi- 

: $ cation. s by meahanicàl 
e „Some fefture$" and "chafacteristics “of Valve * ` rectifier. » 


rectifiers as used in radiology will be given gr? the 


next paper, and also some'notes onthe meee of voltage-ultà lyin circuits as : 
they are adapted to X-ray plant? , y = SN at haw l 
D Š 
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Dr. re Mennelf devoted his presidential 
ddress before the Section o% Physiral Medicine 
lethe Royal Society of Medicine, on fan 
"ovembet, tox ‘the discussion of PL 
efore comingato that subject *he made .qome 
emarks concerning his own introduction to 
hysical therapy. When *he looked back to the 
ime of his own*entrance inlo the profession 
nd compared, the prebong position of physical 
edicine MB -the posiliontas he knew it then, 
sQcould on ly express profound thankfulness for 
vla ied been achieved Iff the early @ears of 
he present*cefitury he made the acquaintance 
f What was now known as the Chartered 
ociety of Massage and Medical Gymnastics. 
ts membership then was some 700; to-day it 
vas 11,000 strong, and over 8,000 of its meni- 
ers were in service in the war, That growth 
lone was a g&od answer to pessimism. 


Coming to ihe subject of footgear, Dr. Men- 

ell first remarked on the ignorance which pre- 

ailed in the gedical-profession. He was onte 

resent at a meeting of medical mene when 

his Subject was wnder discussion, and a ques- 

ion “pred that there was general ignorance 

s to What was “neant by the®term “size” as 

specifica! ly used by shoemakera A €' size” 

5 one-third of an inch in lengthe To send a 

atient*to «X bootmaker for a shoe whout 

eing abil tg specify the ‘exacts meastrement 

equir@i® was rather like sending *& man who, 
ad abdominal pafh to a chemist with a request, 
tat he be given sOMthing soothing. Dr. 
Mennell had been told that the problem of® 
clothing the feet of the evacuat&d cMildren was * 
provimg to be far more difficult than that. of 
clothing their bodies, ° E 


. 

In the windows of gthe 9large shoe Maps 
there would be found a division between the 
gen s department and the ‘ladies’ {nd chil- 
ren's department." 71t was quite" ungersadnd- 
ble to have a division between children Sand 
dufts, but why should ladies apd children hg 
ut together and ladies and -gentlemen in non- 
rast? Scientifically, the human foot had Ag 
one paltegn for men and-another for women.e 
The only bone in the foot which could be dise e 
tmguisped dnatomicdily as belongingeto a male 
pe a female was the astragalus, and Wo nauwe 
even thafffistinction «a micrometer screw Mi 
necessary. “There shomld be, no diffegence® 
betweefi ihe twofsexes.S * It there was af 
difference "it. was because of slavish devotion 10° 
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SOME PLAIN TRUTHS ABOUT FOOTGESR = 


e 
fashion. C nb" in ded ladies’. department, 
would be found relatively ehigh eheels and 


poinf& toes, and in the mens department 
relatively dow heelsgind square toes. There was 
no justification f$j* this distinction. , 


.With regard 10” the ps oA the shoe, Dr. 
Mennel said that the contour of*any shoe 
shouid be roughly {riangudar as seen ftom’ 
abeve, the angle of the heel tein somewhat 
rounded. By putting a iule on a number cf 
commercial shoes, he iWustrated how varie 
they were in this respect. 
straight line from heel to to running through 
the middle of the '* waist," should pass through 
the space between tne second and the qgiddle 
taes, but many shoes were so designed that this 
line -passed obliquely, so that there was a 
forcible strain on the joints of the fore part 
of the foot, tending to swing it away itom. the 
side which carried the preasyre 


Another point was that M was necessary to 


he actual foot measure in order to accommo- 


Nie two shoe ' sizes" beyond the limit of 


dte gthe difference between the extension of 


the foot in resting and faiking, What shape 
was taken by the front of the shoe beyond thee, 
limit of, that qsgntial space Was a matter ^f 
indifference. it k not matter to what degree 


e the toe was ‘poiMted provided that the shaping 


gook place | at the correct gite. There was no 
quarrel bêtweeņ the human foot and the 
pointed toe provided that care was tak@n as to 
where the slofing *towards Sg Point ‘began. 
The sf€emaker often tended f o slope too, soon, 
with the results that gn one wits there was 
somptession ef tle hallux and on the other side 
there wes no o gom to accommodate the little 
loe. 'e *. * = 
Qn the yexed probleng of the high heel, Dr. ue 
"Menngll said that such a beel—ceriginly up to 
s2}q inches*tvas not of neceggity to bo con- 
demned, whereas the low heel of $ i inch to 1 
inch $n the men's side Might be as harmiul for, 
some men aw,uvas the heel of 3 inphes or more 
* for som women. Jte Sulficiones ol-the tendo 
Achillis Ane should control this problém, atd 
on this depended tbat, of (he, flexor longus 
tyllutif. There were - may, men gho would 


* never walk ig comiprt with lessethan a 24-inth 
y à 


heel, and many women who also w'ould néver 
walk, in comfort, apart frôm some very special 
foi of footgear, unless they had a &inch hef 


or no he@ at ail. * The low heel might,be most 
o o a 


* 


me 
o 
o 


In a normal foot a . 


+ 


E 


; for shoes while sitting in a shop chair. 
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copjition 


pernicious, oM for a man. The 


known as “ pseudg-jntermittent claydication "' , * 


arose from one cause only, tfe wearing of too 
low a' heel, “At dhe same time, he must not 
be takér as agvocating the extravagantly gigh 
heel, and he could not honestly say ethat any 


' humas fgt, unless extraordimarily abnormal, 


requiréd a heel of more«han e inches in height, 
He also criticized’ the custom of being measured 
Tee 
lact*was often igrfored that when the weight 


^. Qf the body Waf put on the lattes the foot wofld 
i „Shoot forward for a “size” at least, perhaps 


` 


Or 14 “ sizes.” The f®ot invariably spread out 
when pressure was placed upon it.e If a tape- 
measure were put round the foot it would be 
found that the measurement increased on stand- 
ing by about 4 inch, and it was not at all un- 
common for the difference in measurement as 
between the standing anq sitting posture to be 
2 inch. 


Ceming finally to the '* upper," he warned 


, that no reliance should,be placed on the length 


measurements givew om the boxes in ladies’ 
departments. It was not uncommon for what 
proved to be 7 or 8 inches in length to 
described as a ''five." In the case of ends, 
shoes there was lesstüispariy in this respect. 


eHe also demonstrated, by means bf a large 


number of shoes which he @ag accumulated, 
the enormous variety in shape of the uppers. 
It was customary tp slope the frorft part of the 
shoe down gradually for a &nsideraBle dis, 
tance, but, if this were dong it ‘necessarily 
reduced "the amount of room available in the 
forepart of tlfe shoe, especiafly ovèr the big toe. 
It wag important” tg have depth under "hg toe- 
cap, enothg necessity gvas é% have some cone 
trivance for keeping the heel of t&e footg bacle 
in the heel of thé shoe, The Qosition Sifoufd 
Be properly controled by straps, 
contrivances. 
be two of them at least; éré strap would neg 
suffice. If was specially necessar ye $n cHldren | 
to have a definite grip, so that the foot Was 
Prevented from slipping forward into the front 
-of the shoe. The effect of sych glip forward 
wes just as 
was.too short. He dem8nstrated how ethe 
placing of'á pad of felt underneath the tongtie 
of the d might wedfice materially the whale 
instep me€sur 

také places with freedom without the slipping 


forward of the foot into the front part of the -° 


shoe. = 


It was)sometimes not appreciátodó that the 
» 0 o 


bf 


fces, gr®other ° 


straps were used there should e 


Bad as the waaring df a shoe that e 


fnt,and so enable walking ($$, 
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two feet were often unequal in length, and it 
was difficult—though it could be doge—to per- 
suade boot shops to sell a pair of, ghoes' of 
different, sizes for each foot. : ; 

* Ie his final worgs, Dr. Mennell paid an elo- 
quent tributeeto the marvels of the mgchanifm 
of thé humafi fgot. A painless foot ought to be 
the hyiman-heritage, but a very general fate— 
only too often testified, by the thriving business 
of the chiropodists—was needless and avoidable 
suffering. This follogved from the lack of co- 
operatfón between s anufacturers and the 
medical professfon, e foolishness of people 
in submitting to the tyrd@pnies of oe, faghian 1 
not onlf caused a bet b 2. fatal to 
the maintenance of correct posture, “and it was 
also a fruitful source*of mental irritability? 

A hearty vote of thanks to Dr. Mennell for 
his address was proposed by Dr. Fortescue Fox, 
who bore testimony to Dr. Mennell’s highly 
original work in the past, which had had reper- 
cussions throughout the world? of physical 
medicine. 


$ It was announced that the foot is to be taken 


ase the general theme of discussion at the 

Sectional meetings during the pfésent session, 

and that th® next meeting ig January will be 
. 


devoted to the abnormal foot. À PROS, 
e 
o 


CORRESPONDENCE + 
Letters are welcomed on aj matters oftengral 


intereste  Publyatioh does not necessdiily imply 
gat the Editors agree with the views ex»pwessed. 
e. 


@o the Editor, oe - 
The Brigsh Journal of Physical Medicine. 
diation in Skin Diseases 


e Ultra-Violet 


Sir,—As"à dermatologist 1 feel that I cannot - 


allow Dr, Furniss’s paper, published at* page 
* 259, &nte,?on Ultra-Violet Irradiation in Skin 
Dises, to pags withowt comment. Like many 
people, Dr. Furniss claims numerous successes 
with th® treatment of skin diseases in which 
ordinary, remedies would give as godd results if 
properly Used. ` 
In impetigo, contagiosa, for example, @r. 
Fugniss claims that ultra-violet irradiation will 


up the Condition in a week or ten days, - 


E he states that a-strong reaction is required. 
e Treatment with ordinary ointmerj, or rather 
paste, willclear up this conditiom ifl a week, if 


properly (applied. ds it justffiable to put thee 


aient to the expense of a fancy remedy and 
p - pe y 

e; LA considerable discomfort which a fhird 
deglée erythé 


o, 1 * . 
not be cleared, up a day earlier? . 


efit@ils, wken the disef&e will , 


3 
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Pilyriasis is only a sign amd not a disease, 
s, Dr. Fugniss seems to suggest. The word 
heans, sgajfness and nothing else, and must 
n. an adjective before a djseasc is injlicated. 
us we have pityriasis capitis, pityriasis rosea, 
tfriasis,rubra, pityriasis rubra pilaris, pityriasis, 
chenoides chronica, to mention the names of 
nly a few conditions in which this vla durs. 
br does Dr, Furniss mean? If he means 


eh us . ; 
tyriasis capitis, I would quote Kromayer 
ainst him.  Kromayer states hat he has 
hried out exhaustive t@ds for 25 year and 
hat his resgltse have beef un$atisfactory; he 
igers tha! the bengficial results claimed have 
n iñ cases of sympfomatic * alopecift or of 
opecia ardhta. 
Alopecia merely means *baldness, and there 
e many types, Dr. Furniss shows little 
owledge of the disease called alopecia areata. 
he»two types of alopecia which he mentions 
e mercly the one disease alopecia areata, 
hich is sométimes limited to patchy baldness 
h the scalp and at other times affects the whole 
y, when it fs known as alopecia arcata 
talis. m 
As tinea coMoris ordinarily clears up ine a 
rtnight under proper treatments why use 
træ folet rays and produce so much discom- 
rt by Giving stwfiuous reactigns? Too many 
ses of tinea capitis have been found to be 
tive after intensive ultra-violet ray treatment 
r [hia remedy to, be*' applied or advisgl by 
rmatolodists. When X-ray treatment 45 pro- 
erly agigtinistered the risk of baldpess is very 
ight. » 





* 


E of the same condition, and *annot be e 
lured by the method suggested ig deris * 
mper. Admitting that thyroid extr@ct is useful 
nd tfat the rays may stimulate that gland, 
ere is more in the condition than that. *yhe 
. Bs is deficient in fat, And The gondigon lasts 
loeg as the patient lives. Grease must be 
upplied regularly to the skin to keep the'patient 
comfort. Does Dr. Furnisse advige 4#ght 
eatment regularly for the rest of th ati Us 
fe? Even if he did, grease wowld have to bq 
hpplied, and no strong inflammatory reactipn 
j necessary with the grease treatment. * 
X-ray ubcers have been satisfactorily treated * 
nth an ointment containing Vitamins A ande e 
* andgagain T wguld ask if it is justifiable to 
t the E d to the expense of ^» fand 
medy ordinary treatment will do æl, 


at ig desired. Yours sincerely, a 
* g - a is Rim 
Edinburgh, Dgcember, 1939. * 


“Ae ‘a 
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pef 'derma and ichthmosis are merely different" 
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dia ABSTRACTS , 
Suffhanilamide and Skin PheétosenSitiVity 
Photosamsitizatiog of the skin, though, theo- 
retically possible &eith large doses of@ulphani- 
lamide, is a rarè occurence. The tondition 
sHould, however, be born® in“ migd, as the 
mfbdern tendency is to give Jorge “doses of the, « 
drug, and this tenddhey may result in an 
increase in theeincidence of this interesting 
phenomenon. W. V. Wax (New York Siate Jy 
Med., 1939, 39, 723) reports a case in which 
delayed phetosensiivity ocqgrred, that is it 
appeared a few months after discontinuation ot 
sulphanilamide therapy. The secondary factor 
which provoked the erythema was expostre to 
sunlight, both natural and artificial, over a 
prolonged period. The sensitized areas con- 
siste large deep patches, brown in colour, 
ek sharply defined borders. 
These areas were seen to break down’ and to 
produce ulcerations. The author warns against “4 
exposure to sunlight during sulphanilamide 
erapy, as this might induce in specially sen- 
give, skins these reactions, the ireatment of 
which can prove &gtremoífe difficult, 
. 


Cryotherapy in Cance- 
Fay and Henty Jin 2umery, Gynecolgey, and 
Obstetrics, February, 1939, reported on the use 
* of cryotherapy ig the managament of malignant 
wumours. eGryotherapy, o» the application of 
certain levels of temperature below the bodily 
norme has cerjaim physiological effects ewhich 
can be ptilized in the fight sagainst disease. 
When*a human body Xx placed in a tolder 
anvirqnment it los pare of its Mea On Reep- 
in tfis, environment, this antipyretic 


ite i . , 
* eaction Fives yey to stimulation, during Which, 


the blood vessels are contracted and metabolism 

*is Wwered.e Local, ande general malnutrition , 
falowe after prolongation , of expqgure, «and 

* &ünajly local*Zangrene and somagic death ensue. 
Between thosextremes the body can adapt itself 
to att&in a stage of lethargic action even to the e 
point of hibergation. This may, ig the future, 

* provide A revolutiopfiry form of anzsthesiz, 
supetsedifi all frevious methods of inhalatior, 
injection, etc. Cold degresses the biological | , 

patfological activities ofthe celle. his fact 
led research workerg suchems Fay, Temple and 

a Henry (Arch. Phys Ther., 1939, 20,. S11) to the 
study of its effect on carcinbmatous tells. They 
suctggd in reduding pain, raised the nutri- 
tional gtafe, and attained a fall of 2dk per cent 
e e 
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4 
inthe basal metabolic rate by inducing*hiber- , 


' naffon through irraffMting tha pituitaty, thyroid” 


and ovarian glands, | 
The ‘posstbiliti& ‘of this field are too far- 
reaching to say,more about it at this sPage. 


Hiberpay n may 'welP be awigfinite tRerapeutic 
agent ia ears tQ come, be f 

"pU es ex», 
" © THE SOGIETY,OF E T 
- "PHYSIOTHERAPISTS +, 
` ANNUAL GENERAL MEETING. “È, 


P 
" 
cr 


The Annual General Meeting of, the Society 
8f Physiotherapisf will be “held on February 
3rd, 1940, at 2,30 p.m., at the Langham Hotel, 
Londen. Formal notice of the meeting with 
agenda will be forwarded to members early in 
the New Year. The Committee hopes that 
members will endeavour"to attend the meeting 
and help in the discussign of the varioustWüters 
deaft with during the year as well as the future 
work of the Society. $ Following the meeting, 
tea will be served, to which members are asked 
to invite a physiotherapist colleague if Mr d 


THE NOVEMBER SUPPLEMENTS. e , 
The Committee fas bef e Very, pleased to 


` e n " 
* * receive several letterseof cenggatulation concern- 
. 


ing ho, Sane of the Noy&mber Supplement, 
aad wish to take this opportunity of thanking 
those members who were good enough to write e 
and express their’ @ppreciation and, gite they i 
severalgpoints of view. 


MEMBERSHIP OF BARE SOCIETY. 
The Executive’ Committee would If, once 
agaia to stgte «hat mqnbenghip of the ea | 
of Physiotherapists is limited go medica - 
liary * physiotherapists, i.e., these yaf. . 
‘pists quaBfied for registration by® the d of ® 
Registration ‘of Medical Auxili Ser¥ices. , 
' Some eriquiries have been edteived recently čep- " 
cerning tffis point,*and the Comggittee*thinks , 
it may be wo:fH while to remind member of 
the scope of*the Sochy ’s membership. ‘ ? 


CHRISTMAS AND NEW SEAR WISHES. 
* : à . a . 

The Committee wishes te cepvey to, all mem- 
Bers, of the Sociefy their good wishesgfor Christ- 


t 


-inas andfthe* New, Wear. Although thg past ee 


e 
"e 
. 
e 


. months ‘fve been worrying and trying for Ge 


majority .gf uf, we feel that the New Year wil 


' are not familiat wi 
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REVIEWS OF BOQKS! . 
Massage “os . 
e MaSsage and Remedial Exercises. By Noel 
T M. Tidy, C.SIM.M.G. 458 pp., 178 ilis. 
Rrice 14s. Bristol, 1939: John Wright & 
pens. = hie 
"The fact thata fourth edition of this bool: 
appears within seven years of the first is an 
indication beth of the opularity and of the 
intriffíc merit of t ork. or those who 
previouseedigions it may, 
be recalled that thg worR, is primagily tae 
for stufents or *qualifidti members s in har- ¢ 
tered Society of Massage and M@lical Gym- ' 
nastics, At the samt time it is so full of “prac- 
tical informution, presented in such a glear and ^ 
concise form, that it makes a worthy and 
eminently useful addition to the bookshelf of 
the medical practitioner who is interested in 
the subject of massage and remetlial exercises. 


This book deals with the physical treatment 
of every condition in which such treatment can 
be of service; to complete the 2 picture, 
mücheuseful information is gifén concerning 
the zetiology, morbid anatomy, symptomatology, 
etc., of the conditions dealt with, and Egmeral 
medical and surgical measuce® are indicated. 


In tffls edifon new sections have been added 
on myositis Sssificans eand on the effects of 
poison gases, with suggesti6ns concerning teat- 
ment. € A no#@worthy feature is that additional 
information’ has been given on such fhfportar.& 
forms of electrotherap as" diathermy, eghort- e 
wave thegapy, and ultra-violet and infra fed 
irradiation, ince these ..%,so often employed 
with Tw in association with massage and 


exercises. >» 


| 


- 


t 
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we book is arranged in a clear and sensible 
fashion, which sh8uld@be a great help to the 
student, The illustrations also are noteworthy ' 
in, thaf most of them are reproduced , from 
oS taken of actual exercises, 
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ORITUARY 


DEATH OF DR. OSCAR BERNHARD, 
$ It is@vith the greatest rfgret that We have, 


a’ . 


bring a gr; dual return to thore’ normal condi-, 4e announce the death of Dr. OscasmBernhard, 


tions—alr’ady there is some indication of this 6) 
—with the resulting more normal depman for 


. . 
membet Sgrvices. ° 
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whifh occurrgl on tite r4th. November, at St. 
Moritz, after a me and painful illnés. Dr 
Bernhard wgs in his seventy-gjghth' yefr. `> 


E 


o 


